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ABSTRACT
The purpose of this study is to identify individual
attitudes toward physical space characteristics which are
related to task performance and social interaction within
organizations. In addition, the implications of personal
attitudes were integrated within a framework for manage-
ment activities which may be considered for solving spatial
allocation and design problems.
The research was conducted at the Alfred P. Sloan School
of Management through a sample survey using a questionnaire.
Analyses of data have indicated that physical space charac-
teristics have a series of attitudinal relationships with
self perceptions of task performance effectiveness and the
formal and informal social interactions which occur within
working organizations. A set of working hypotheses were con-
structed and tested for these relationships and attitudes.
Three major findings were achieved. In general, there
were spatial characteristics which could be related to the
everyday working attitudes of most persons. Demographic
groups demonstrated internal consistencies while differing
from other groups according to work position, sex and age.
Personal space characteristics which are important to an
individual's work attitude can be used to predict task and
social attitudes and behaviors.
Major considerations which are as yet unknown include
the applicability of findings to other organizations and
the potential management uses for some of the observed
relationships and interpretations.
Thesis Advisor: Reuben Harris
Title: Assistant Professor of Management
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CHAPTER 1
INTRODUCTION
The purpose of this research is to identify personal
attitudes concerning physical working space within organi-
zations. Much has been written about the effects of the
physical environment upon the performance and behavior of
individuals within working organizations, and many designs
for physical spaces have been generated which are supposed
to facillitate work by achieving desired effects on member
performance. While much of this activity has been useful
in this research, the actual attitudes of members of an
organization concerning physical space during typical and
routine working days is a subject which has received little
attention. Such studies usually are conducted when spatial
change is imminent or has already occurred for the organi-
zation. Such an attitudinal focus on the physical environ-
ment as it applies to everyday performance of tasks and
social interaction should prove useful to managers. They
may be better able to examine the physical environment within
their organizations in the same way that their subordinates
and peers do.
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Previous studies of individuals within working spaces
have been both observational and attitudinal. In the obser-
vational studies, an observer is usually introduced within
the organization to view the behaviors of workers and find
those spatial characteristics which are helping or hindering
their performance. In the attitudinal studies, an instrument
is usually designed and administered to the workers in order
to gain their opinions about their working environment. Both
types of studies have provided pertinent background infor-
mation for this research.
In addition to literature which is specifically con-
cerned with the physical environment, other sources have
aided in determining the framework of this research. These
sources include theoretical bases of individual motivation
and principles for scientific management. Some of these
sources have the added advantage that they have been empiri-
cally tested and accepted.
One problem, which this research attempts to avoid, can
occur if too much emphasis is placed upon any one principle
of management. This can also occur here if factors other
than physical space are disregarded during the investigation.
Since the factors which are important to individual working
attitudes are not the same for all persons, every effort
is made to isolate physical space attitudes only in relation
to others toward salary, influence, or additional factors.
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The objective of this research is, therefore, first
to identify individual attitudes toward physical working
space and determine their importance for task performance
and social interaction within organizations. The second
objective is to fit the physical space factors which are
identified within the other known principles of manage-
ment in an integrative fashion.
The dimensions which have been chosen as most impor-
tant.for investigation are task performance and social
interaction. Both of these are assumed to be present and
essential in the activities of organizations.
In order to achieve the purposes of this research,
it is necessary that research questions be explicitly
formulated which will address any factors which have not
previously been dealt with. Once these questions have been
generated, a set of primary and secondary hypotheses will be
formulated to reflect the best estimations of the relation-
ships and individual attitudes to be investigated.
The actual investigation and testing of the hypotheses
is achieved through an in depth study of individual attitudes
of those working and studying at the Alfred P. Sloan School
of Management at the Massachusetts Institute of Technology.
The findings are presented as support or discredit for the
individual hypotheses, and then they are discussed and
interpreted for possible explanations of the reasons
behind attitudes within the school or in general.
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Finally, some discussion of the implications of the
research are discussed. For the most part, such implications
are concerned with management practices within organizations
which could be expanded to address the problems and oppor-
tunites presented by physical space variables which affect
worker attitudes. A short summary conclusion is also pro-
vided which may be useful as a guide to future research
in this area.
The organization of the thesis is in accordance with
the progression outlined here. Chapter 2 contains back-
ground information which can be viewed as related or neces-
sary to a discussion of the relationship of physical space
to performance and social conversations within organizations.
Chapter 3 contains the definitions and hypotheses with the
complete reasoning used as a basis for this research effort.
Chapter 4 discusses the research methods available and the
reasons for employing a questionnaire within a sample sur-
vey. Chapter 5 is a short description of the analytical
methods employed within the research. Chapter 6 is a pre-
sentation of the findings and their tentative acceptance or
rejection of the hypotheses. It also contains an interpre-
tive discussion of management issues which may be useful
within organizations for solving spatial problems which
affect personal attitudes. Chapter 7 is the conclusion
and statement of other research possibilities.
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CHAPTER 2
BACKGROUNDS
The physical environment has been described in many
ways, and various authors have broken out different types
of variables in order to complete these decriptions. The
Hawthorne Studies and Taylor's time and motion studies,
while not primarily concerned with the physical environment,
provide a point of departure. The concepts of both are in
part combined in the socio-technical approach to scientific
management. Other authors have provided a range of pertinent
and currently accepted conceptual frameworks. Some of these
frameworks are useful for outlining the relationships of
human behavior to physical space factors while others are
useful for describing human motivation within working organ-
izations. Finally, current architects and managers are working
on new solutions for physical space design, and they are
discovering human reactions to those changes.
In this chapter, four sections are provided which
discuss this background information and establish a starting
point for research in individual attitudes toward physical
space within working organizations.
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2.1 EARLY RESEARCH AND MANAGEMENT CONCEPTS
The industrial psychology studies which were conducted
at the Hawthorne Plant of the Western Electric Company be-
tween 1927 and 1932 by the management of the company and
researchers from Harvard University have come to represent
the beginning of the human relations school of thought in
management. The first experiments at Hawthorne, however,
were based on quite a different set of expectations; and
they were that physical space and working conditions were
determining worker performance levels. These initial studies,
which were conducted by the National Research Council and
Western Electric management from 1924 through 1927, are the
most relevant as an initial basis for the implications of
physical space as a pertinent variable for determining both
personal attitudes and behaviors within organizations.
Together, management and the N.R.C. investigated the
response of workers to changes in the levels of interior
illumination in the factory. These experiments can be iden-
tified according to three separate atages. In the first,
three groups of workers were observed as they performed their
tasks, which were different. Illumination levels were increased
gradually in all three groups, but the responses were dif-
ferent. Production fluctuated randomly in one group and in-
creased with no discernable relationship to illumination
changes in the other two groups. In the second stage, the
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workers all performed the same tasks in order to eliminate
the variation which was believed to result from the obser-
vation of different worker functions. Two groups were
studied. In the first, illumination was increased while in
the second it remained constant. The production in both
groups increased. The third stage was identical to the
second stage except that illumination was decreased in one
group and held constant in the other. The production of
both groups again increased until it became so dark as to
impair vision in the experimental group. In addition to
these stages, two workers were led to believe that levels
of illumination were being raised and lowered when in fact
they were not being changed. Both workers increased their
output and made comments which indicated they perceived some
changes in lighting. All of these results led the experi-
menters to believe that something other than physical change
was causing changes in human behavior, and this led to the
actual Hawthorne Studies and eventually the human relations
concepts which are most remembered.1
The actual Hawthorne Studies were not concerned only
with physical changes. In the Relay Assembly Test Room, for
1 Landsberger, Henry A., Hawthorne Revisited, ( Ithaca,
New York: N.Y.S. School of Industrial and Labor Relations,
Cornell University, 1958), pp. 5-7.
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example, the effects of varying the length of the work day
and rest periods were investigated. The women who were se-
lected to work in a separate room were observed as these
conditions were varied, and they were consulted as the ex-
periment progressed. Production went up in every period, in-
cluding one late in the experiment in which original con-
ditions were duplicated. The investigators sought to elimi-
nate the so-called psychological factors to determine the
specific variations that were responsible for changes in
productivity, but in their efforts to do so they actually
accomplished the reverse. The women were consulted as never
before about the conditions under which they worked. They
were allowed to converse with each other while working, which
was an important issue and privilege for them. Their health
and well being were matters of concern to management, and
they were obviously centers of attention within the organ-
ization. They became a select elite group in some ways.
F. J. Roethlisberger, who had a major hand in the first
person literature resulting from the studies, stated:
What happened was that in the very process of
setting the conditions for the test, a so-called
'controlled' experiment, the experimenters had com-
pletely altered the social situation of the room.
Inadvertently a change had been introduced which was
far more important than the planned experimental
innovations: the customary supervision in the room
had been revolutionized. This accounted for the better 2
attitudes of the girls and their improved rate of work.
2 Roethlisberger, F. J., Management and Morale, (Cam-
bridge, Massachusetts: Harvard University-Fress, 1941), pp.
14- 15.
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Over the years, many authors have commented on the
Hawthorne Studies. Some have supported the conclusions that
spatial variables were of minor importance while others
have placed heavier emphasis on the spatial changes in rooms
and social or work groupings. Separation of the spatial
factors within the experiments is difficult to rationalize
because every part of the research included alterations
of other organizational factors. Spatial factors cannot
be totally disregarded, however. The final study was con-
ducted in the Bank Wiring Observation Room, and the major
constraint was that normal working conditions be preserved.
Significantly, the only change which the researchers were
obliged to make in order to eliminate group composition
changes and create a manageable sized group for study was
that the group be moved into a different work space than
it was originally located in at the plant. As Homans points
out, this had natural effects on the formation of a new
group and its norms. 3 While these studies did a great deal
to establish the presence of non-economic motivational fac-
tors and the importance of formal social interaction, they
cannot be interpreted to have negated possible effects of
physical space upon worker attitudes and behaviors. The
special rooms and separation of groups from their typical
surroundings were both real elements of the experiments.
3Homans, George C., The Human Group, (New York, N.Y.:
Harcourt, Brace and World, Inc., 1950 , p. 88.
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Since the total system of factors that explain worker
attitudes and motivations cannot be defined in purely
physical terms, the importance of spatial characteristics
may be overlooked. It is more reasonable to expect that
these characteristics have a secondary relationship to
performance and attitudes than to conclude that they are
totally irrelevant.
While the Hawthorne Studies can be viewed as pioneering
in their identification of social interaction as a factor
in worker performance, other studies which stimulated the
experiments had already established that the conduct of
work depended in part on physical conditions. Frederick W.
Taylor proposed time and motion as dimensions which could
be measured and designed in order to improve the output
levels of production workers. From this beginning in 1911,
the profession of industrial engineering has developed.
Basically, the job is broken down into its component parts
according to movements of the worker and time standards are
determined for these movements. This reorganization of each
job is believed to lead to increased efficiency and output.
This approach has been criticized for its lack of attention
to the human needs of workers for autonomy and fulfillment
since it reduces people to the level of machines. Even at
the beginning in 1911, there were civic minded groups which
actively protested this apparent dehumanization of work.
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Disregarding this debate, it is noteworthy that physical
motion of the worker, the characteristics of his function
on the assembly line, and the physical dimensions of his
workspace were all incorporated within industrial engineer-
ing principles and standards over time. Psychological fac-
tors have also been acknowledged as important by present
practitioners, one of whom is reviewed in this chapter.
2.2 AN INTEGRATED APPROACH TO MANAGEMENT
The difficulty which adherance to any principle of
management presents is that both humanistic and mechanistic
solutions are required, and they appear at times to be
mutually exclusive. While advocates of either solution have
become more ready to accept some of what the other side has
to say, this conflict remains.
The approach which has been accepted here is not new,
and it has not been accepted by those on either side of the
debate as entirely appropriate. Nevertheless, it has been
shown to be a flexible and usable framework for dealing with
differences which neither extreme has provided for in an
adequate fashion. This approach is an integrative one which
is called socio-technical systems.
In simple words, the socio-technical systems approach
recognizes that any organizational problem is most likely
to have both human and mechanical aspects. This approach
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which is advocated by Eric Trist and others was conceived
and proposed in 1950. The problems of working organizations,
especially ones which produced something, were always con-
sidered to have both human and mechanistic parts which
could not be solved in isolation from each other. Neither
part could simply be adjusted with respect to the other,
but rather they had to be solved concurrently. The major
source of relevant information for solving the total prob-
lem was believed to be the interface between technological
factors and human factors. Only by improving the fit could
any real solution be achieved. This type of solution would
be an optimization of the entire situation since constraints
dictated by each part could be incorporated. Rather than
adjusting either technology or people separately, the solution
had to be a reorganization of the interface between them. The
whole was believed to be a combination of systems in the
organization and environment. Every such system was seen as
having both "socio" and "technical" aspects. 4
The socio-technical approach is accepted here because it
recognizes that both human factors and technological factors
are governed by different sets of laws which are necessarily
correlative in a systematic way. Management actions within
4Trist, Eric L., "A Socio-Technical Critique of Scien-
tific Management", (A paper contributed to the Edinburgh
Conference on the Impact Science and Technology, Edinburgh
University 24th - 26th May, 1970), pp. 13-20.
-18-
the total system must address the interface in order to
be of value as solutions. Thus, this integrated approach
is ideally suited to the problem at hand in this inves-
tigation which is to gain an understanding of human atti-
tudes as they interface with the physical working envi-
ronment. This interface has been neglected previously.
2.3 MODERN FRAMEWORKS OF PHYSICAL ENVIRONMENT FACTORS
AND MOTIVATION FACTORS
The current understanding of worker attitudes, perfor-
mance and motivations is better than it was at the times
of Taylor and Roethlisberger although debate is probably
just as frequent an occurrence. There are many prescriptive
and normative management alternatives from which to choose
the most appropriate control systems for individual organ-
izations. Just as there are a wide range of theories and
research findings to choose from in arriving at these man-
agement alternatives, there are also new individual attitudes
and motivations which must be responded to by changes and
new incentives supplied by management. Both individual and
organizational needs can be expected to change over time
in reflection of new environments.
Much progress has been made in identifying pertinent
physical environment factors and motivation factors, and
some of these advances are reviewed in this section.
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2.3.1 PHYSICAL ENVIRONMENT FACTORS
The environment can be viewed as consisting of three
distinct categories according to George C. Homans. They
are the physical, social and technical environments. This
concept can be applied to people who are working in groups
since all of the categories will be present to some degree.
The physical location of tools and benches combined with
the boundaries of the work space will have some impact on
the norms of working behavior. They will also determine to
some extent which other members with whom a worker will
find it necessary or desirable to socialize.5 This work
is the result of cross cultural studies conducted by Homans,
although he also provides an interpretation of the Hawthorne
Studies. He points out that the cultural norms are of great
importance in determining group behavior because standards of
acceptable conduct are based in traditional norms which are
peculiar to individual heritage and knowledge. While Homans
was not primarily concerned with physical environment in his
study of groups, he indicates that it is relevant to group
formation and interaction norms.
In a study conducted in England during the years 1955
and 1956, T. Lupton found that sociable groupings did not
necessarily correspond in composition with worker groupings
5 Homans, op. cit., pp. 88-90.
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as they had at the Bank Wiring Room at Western Electric.
He also failed to detect a behavioral norm relating to
output levels and earnings for production workers similar
to that observed at the Hawthorne Plant. While output did
not appear to be restricted in any sense by group pressures,
there was a tendency for sociable groupings to be different
from worker groupings in the second of two work rooms where
people had greater freedom of movement and were allowed to
cross spatial boundaries. He also noted that the structure
of benches and tables partially determined the social inter-
actions of workers, but he added that high noise levels
always tended to limit both the range and duration of social
interactions regardless of other characteristics when these
were so high that it became difficult to maintain sufficient
volume for vocal contact. Like Homans, he found that other
factors were more important to group formation than was
physical environment. Spatial range between work stations
did not have as great an effect as did the person's age,
length of service and common outside interests in relation
to others in a given sociable group. 7 Lupton himself had
been a factory worker in the marine construction business
6Lupton, T., On the Shop Floor,(Oxford, England: The
Pergamon Press, 1963),p. 88.
7Ibid., pp. 64-69.
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during te 1930's. He acknowledged that bias resulting from
a prior awareness of the influence of workshop standards
on individual performance may have caused him to overstate
the importance of some findings.
Increased understanding of the efficiency, safety and
psychological relationships of the physical environment has
also resulted from advances in industrial engineering prac-
tices. In a short concise book, Winifred McCullough presents
the guidelines for physical space which apply to industry.
The particular aspects of the physical environment which
the contributors to the book have highlighted are interior
lighting, temperature, ventilation, noise avoidance, color,
safety features, necessary rooms, food service facilities,
and amenities for disabled persons. Although the guidelines
are presented in accordance with British legislation, the
concepts are universal in scope. The basic rationale for
the individual concepts presented included economic criteria,
work facilitation and safety within factories. The psycho-
logical factors of low or sluggish morale are also explicitly
mentioned as justification for attending to matters such as
the color of the environment or other aesthetics. By far,
the most convincing arguments are the economic ones which
cite a cost of 558 million Pounds Sterling for industrial
accidents alone in 1965. Two sets of demands are included
for attention in factory design. They are the process require-
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ments of the manufacturing itself and the physical or
biological requirements of workers. According to Mc-
Cullough, the technical solutions are available in most
instances; but they are not utilized to their fullest
potentials. An example of this is the area of metameric
colors, which are colors which change depending on the
presence of natural or artificial lighting. Such colors
are not utilized in factories where shifts spanning day
and night hours would benefit from such visual stimulation.
While such knowledge can be used effectively for enhancing
factory design, the author does not consider that its
implications for increased efficiency in performance are
even recognized by most people. She believes that spatial
problems are often solved technically, but that human fac-
tors remain which must be addressed as well. 8
Two authors, Robert Sommer and Edward T. Hall, provided
added understanding of the importance of the physical en-
vironment for determining human behavior. Their works are
based in part on research observations of the spatial be-
havior of animal species, but they can be usefully extended
in order to gain insight into human behavior as well.
Sommer refers to the two concepts of territoriality
and dominance behavior among animals as the natural limits
8McCullough, Winifred, Physical Working Conditions,(London, England: Gower Press, 1969), pp. 1-5
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on aggressive behavior. The territory of a stronger member
or a particular species has boundaries outside of which no
aggression occurs. When these boundaries are crossed, domi-
nance behavior in which rituals of deferrence are adhered
to by those present act to limit aggression. When these
spatial behaviors are violated, aggression is no longer
subdued. These behaviors are viewed as being directly de-
finable according to spatial characteristics or variables.
Significantly, Sommer demonstrates the presence of the same
phenomena among humans. Primary examples are sections of
inner cities which are subject to turf rights and prisons
which have norms of dominance behavior which must be strictly
adhered to by new members in order that they not be beaten
physically by others who have been there longer.9
Sommer also conducted observational studies of people
in places which were designed specifically for certain func-
tions. Examples are places designed for learning and places
designed for drinking. He points out that interactions among
old persons in an institution were increased significantly
by making spatial changes as simple as gathering chairs
around a table such that they were brought closer together.
At the same time, resistance was observed because people
9Sommer, Robert, Personal Spce, (Englewood Cliffs,
New Jersey: Prentice HallT, Inc.,1969), pp. 12-14
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were not able to behave in ways they had become accustomed
to in the old setting. Yet, behavior patterns did change
in response to the new environment, Niot only did numbers
of conversations increase, but also in a short time patients
stopped hoarding magazines which they had previously been
obliged to do if they did not wish for the nurses to pick
them up and put them away. Instead, the magazines were left
on the tables when persons went to another place. Sommer
believes that spatial design is often accomplished only
for the needs of architects and maintenance personnel with
no attention at all being directed toward the requirements
of the users.10
Edward T. Hall presents some of the more subtle effects
of spatial characteristics upon behaviors and work effect-
iveness. In his discussion of animal behavior, he points
out some of the serious harm which can be caused by per-
manent violations of spatial requirements. He cites research
conducted on James Island in the Chesapeake Bay where Sika
Deer suffered a massive die off when the ice failed to form
one winter so that the excess population remained instead of
leaving as they usually did. After the die off, autopsies were
performed which showed that the adrenal glands had swollen
to become double their normal size. This had apparently been
a stressful reaction to the excessive crowding, and it had
1 0Ibid., pp. 80-87.
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probably been the indirect cause of death. Also, Norway
Rats were observed by Calhoun in an experiment in which
they were subjected to excessive crowding. Hall reviews
Calhoun's findings that behavioral sinks were observed
in which rats cannibalized their young and engaged in
sexual perversions. Autopsies of female rats were performed
during which it was discovered that many had failed to
become impregnated even though their wombs contained fer-
tilized eggs. They also exhibited abnormal hormone levels.
With regard to human behavior, Hall continued the
basic investigation of cultural impact upon norms and
personal distances. These spatial behaviors of individuals
which are influenced by culture are called proxemics, and
the author extensively discussed examples which he had
observed. Many culturally specific uses of space are cited
which cause misunderstanding and conflict in cross cultural
work situations. These include such things as different
practices of Germans, who typically close doors of offices in
which they work, and Americans, who take this as an affront
to their open door policy norms. Another example concerns
Arabs and Americans, who have very different perceptions
of the socially acceptable levels of body odors appropriate
in public or social places. While Hall believes these to
be cultural differences, he emphasizes physical aspects also.11
1 Hall, Edward T., The Hidden Dimension, (Garden City,
New York: Doubleday Anchor, Inc., 1969), pp. 19 - 39.
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While much of Hall's discussion can be considered as
being of an anthropological nature, he provided an additional
framework of spatial definition which is particularly rele-
vant. This is the breakdown of space in the categories of
fixed feature, semi-fixed feature and informal. Some aspects
of space are permanent and unmovable, and in these spaces
the user must adapt his behavior or work to suit the con-
ditions which exist. Other aspects such as furniture and
roll away walls are only as permanent as the rules surrounding
their movement dictate that they be. Informal space is
defined by the interpersonal dynamics of the users. It is
described by a continuum which ranges from intimate through
personal and social to public distance. Most interactions
between people have an appropriate spatial definition in
terms of this continuum. Failure to observe the norms of
correct spatial distance can lead to problems between
individuals which may never be recognized as spatially
related. 12
Other anthropological literature contains relevant
spatial concepts as well in many cases. 0. Michael Watson
conducted observational studies in anthropology with a large
group of college students, and his findings were very much
oriented toward physical space characteristics. He was able
12Ibid., pp. 101-125.
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to empirically establish much of Hall's theory. He further
defined proxemic behavior according to five dimensions which
he had been able to observe during his experiments by using
rooms which had controlled spatial characteristics. These
dimensions were the axis (directness of facing), kinesthetic
factors (closeness), touching, visual factors (eye contact),
and voice loudness. These factors combine much of the material
which has been previously discussed. One of the interesting
findings of his research was that individuals did not
learn rules of proxemic behavior, but rather they imitated
the norms which were in force. This finding suggests that
observational studies of human behavior are probably valid
for investigating relationships of a spatial nature. 1 3
The most recent complete coverage of physical space
relationships to human behavior has been provided by F. I.
Steele. In his book, the emphasis is on spatial utilization
within organizations and the possible effects which may be
attributed to related organizational norms. He provides a
definitional framework of physical space functions within
six dimensions. The dimensions of space within organizations
are; (1) security and shelter, (2) social contact, (3) sym-
bolic identification, (4) task instrumentality, (5) pleasure,
and (6) growth. In his discussion of the functions of each
1 3Watson, 0. Michael, Proxemic Behavior, (The Hague,
Netherlands: Mouton Press, 1970), pp. 114-116.
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dimension, he draws on Hall's breakdown of fixed and semi-
fixed feature space; but he adds pseudo-fixed feature space,
which is defined as semi-fixed features which are treated
as if they were fixed.
Steele's conceptual framework is formed in part around
the concepts of organizational development. He advocates
that OD approaches be employed to solve spatial problems
which are directly hindering the stated objectives and
efficient work of organizations. He suggests that both
organization effectiveness and spatial quality can be
changed for the better through increased awareness of the
norms determined by the physical environment and through
the increased practice of spatial examination and decision
making.14
Thomas J. Allen has extended his research in the com-
munication processes at research and development labora-
tories to include physical space variables. Allen and
Fusfeld found that weekly communication was not likely
to occur between people who were separated by more than
thirty meters even though their work might be enhanced
by more frequent communications. They observed this pattern
within a sample of seven research laboratories. The fre-
1 4 Steele, Fred I., Physical Settings and Or anization
Development, (Reading, Massachuse-tt: Addin-oWesley Co.
1973), pp. 21-25.
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quency of communications between members was even more
impacted by stairway boundaries. The effect of having one
or more floors separating persons who were required to
communicate was very much greater than a large amount of
horizontal separation. They found that laboratories could
expand horizontally until their floor space reached 9800
square meters before they could increase the probability
of weekly communications by adding more floors. Moreover,
at that point the shift was directly to four floors since
the mean distance between persons located on different
floors would always be greater in a two or three story
building than it would be in a four story building. Of
course they recognize that most organizations have other
considerations such as the cost of real estate in mind as
they construct their sapces, but they advocate some sort
of attention to the dilemma of decreased communication
likelihood as separation increases between persons who
need to work with each other. 15
In summary, behavioral relationships with physical
space characteristics have been found to exist. These ap-
pear to have a constraining effect in most cases, and
though not explicit they determine some norms and problems.
15Allen, Thomas J., and Fusfeld, Alan R., "Research Lab-
oratory Architecture and the Structuring of Communications",
unpublished working paper, Sloan School of Management, Mass.
Institute of Technology, No. 692-74 (January 1974), pp.6-19.
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2.3.2 MOTIVATIONAL FACTORS
Two major theories of motivation have gained wide
acceptance among managers. Each one is based on the belief
that people are inherently motivated, but that these mo-
tivations are triggered by different conditions. Since
motivation is always present, it is possible for organizations
to capture and employ it for various purposes. It is not
possible, however, to motivate workers in an active sense.
Organizational purposes are achieved when conditions are
such that the members are themselves motivated to act in
ways which are consonant with these objectives.
The hierarchy of needs framework of motivation was
proposed by Abraham T. Maslow. Since persons are always
motivated, it is realistic to conclude that an ever expanding
set of needs are being addressed. First, a person seeks food,
shelter and sexual relationships. As these low level needs
are satisfied, the person seeks other material or qualita-
tive things which could improve comfort and status levels.
In this regard, he may develop needs for personal develop-
ment which enable him then to gain satisfactory amounts of
those things which he requires. At the top of the hierarchy,
a person has satisfied all needs with the possible exception
of fulfillment. At this point, the person may become self-
actualized. This entails gaining desires to achieve a higher
purpose for the good of the organization. Such senses of
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purpose motivate persons to achieve the fullest degree of
success in their endeavors, but self-actualization may
never develop. Maslow suggests that persons become self-
actualized for short periods of time until other needs
16
are identified.
The hygiene versus motivation theory was put forward
by Frederick Herzberg. He found that job dissatisfaction
most often resulted from conditions which surrounded the
individual. These were factors such as safety and mistreat-
ments occasioned by others, and they suggested to people
that the situations in which they found themselves were
either unfair in respect to their self perceptions of the
way things should be or disorganized in respect to the way
things could be done. Herzberg calls these hygiene factors.
In those cases where individuals were satisfied with their
performance and had a desire to do more, other factors were
cited as the sources of motivation. They included self
perceptions of success and contribution within the organ-
ization, degrees of happiness with assigned tasks, and
potential for further personal and professional growth. 1 7
Herzberg does not believe that the satisfaction of hygiene
factors necessarily leads to the formation of motivation.
1 6Maslow, Abraham T., Motivation and Personality, (New York,
N.Y.: Harper & Brothers, 1954).
17Herzberg, F., Mausner, B., Snyderman, B., The Motivation
to Work, (New York, N.Y.:John Wiley & Sons, 1959T,-pp. 113-115.
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Necessary hygiene factors provide the individual with a
climate for developing motivation needs. Not all persons
have these development needs, and for those that do not
the satisfaction with hygiene factors will be all that is
required in order to gain their fullest performance po-
tential. The organization is faced with the dilemma of
identifying the persons who have development needs and
can be motivated to achieve organization goals. These
people must be selected out and provided with the climate
essential for development.
In both cases, motivation is viewed as an individual
characteristic which organizations can only hope to har-
ness for their purposes. The concepts of motivation are
expected to be useful in the investigation of personal
attitudes toward physical space characteristics. Perhaps
such things as quantity and quality of working spaces have
motivational significance reflected by personal attitudes.
Behavioral research has already established that status and
comfort levels of a physical setting are apparently related
to individual motivation.
2.4 OPEN SPACE PLANNING: AN ARCHITECTURAL STUDY
Open space planning or office landscaping has been
employed in recent years as a method for improving the
effectiveness of organizations in a wide variety of cir-
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cumstances. One such plan has been studied for its effects
on workers and the organization by an architectural firm
which cannot be identified by name. This study resulted in
several conclusions which are outlined here.
The attitudes of the users of the open space plan
offices were examined by the architectural firm. This was
done by measuring effects on performance as they were
perceived according to a weighted scale ranging from
negative to positive subjective values. The qualities of
the plan which were examined included noise level, privacy,
furniture, storage space, lighting, size of station,
general atmosphere and traffic patterns. Of these, two
generated a highly negative response for persons working
in the new open space office. They were noise level and
privacy. 84% of the workers stated that noises had become
overly intrusive in the new office. These noises were ones
caused by typewriters, conversations and ringing phones.
78% of the workers stated that the lack of privacy had
caused them problems in doing their work. Of these, 34%
of the responses were the strongest negative value on the
scale. One woman brought another plant to work each day
until she achieved her desired level of privacy. Other
areas were all judged to have been positively affected by
the open space plan, especially lighting and size. All
complaints were considered to be common for such offices.
It was possible to reduce some of the negative effects
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by introducing new partitions which were more substantial
and accoustical masking at the level of 52 - 55 dBA in
the office. It was not possible to deal with some of the
attitudinal problems since they resulted from a poor fit
between certain organization attributes and the open space
planning solution itself.
The major recommendations of the study are particularly
relevant to a discussion of the organization and physical
environment interface. These recommendations are as con-
cerned with organizational characteristics as they are with
open space planning characteristics, and are given below.
Management style needs to be suitable for the open
space planning solution to be effective. Departments which
functioned well were those which were prone to extensive
group interaction. Horizontal communication was common in
these groups. Those functioning poorly or experiencing
resentment were those with rigid hierarchies, and both
efficiency and morale were adversely affected.
It was hypothesized that, ideally, the criteria for
people working in open space environments would include
acceptable norms for crossing formal organization lines in
order to center on the generic and essential tasks at hand.
These are norms which are determined by corporate or divisional
policies and dominant management styles within the organ-
ization. Special expertise was seen as being essential in
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order for open space planning to be successfully intro-
duced into any organization.
Open space planning, it was concluded, offers a way
of expressing the organization mission in physical terms.
Since organizations differ, the spatial manifestation which
is desirable also differs. Many factors are believed to be
important in this consideration. They include methods of
operation, the products or services provided by the organ-
ization, and the philosophy prevalent at any time in the
life cycle of the organization. When offices express these
variables in the physical plant, not only is self explanation
a result, but also positive gains in productivity and effec-
tiveness are possible.
Finally, the study concluded that the most valuable
lesson which could be learned was the understanding that
space characteristics by themselves could not cause group
interaction to increase. Even in the absence of sturdy
boundaries which are eliminated by open space planning,
the organization must itself have a capacity for teamwork.
With the backgrounds provided by other researchers
and authors, it is now possible to expand this type of
attitudinal investigation to determine the importance of
physical space in everyday organizational endeavor.
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CHAPTER 3
DEFINITIONS AND HYPOTHESES
The terminology used in this study includes many
ambiguous words which depend heavily upon the particular
context for their meanings. Words such as environment,
physical space and social interaction are all descriptive
in some fashion, but without additional specification they
lack in clarity. Thus, the clear meanings must be initially
communicated in order that the scope of the findings and
the quality of explanations which are provided be under-
standable.
Additional confusion is caused by the integration of
behavioral science or organization theory viewpoints within
a study of working places or settings since many words which
they have included in their vocabularies are spatial meta-
phors. Environment is such a word which has spatial roots
yet has also come to have meaning in other areas. Such terms
must be avoided when the context is not sufficiently precise
for reducing vagueness. Since some of these terms are neces-
sary to use,a definitional framework must initially draw
as many distinctions as possible. Defined terminology can
then be more descriptive in its nature.
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Working hypotheses are also integral for the under-
standing of this research. The research must be directed
by a set of hypotheses which describe expected relation-
ships or differences. Each single hypothesis must help to
limit the part of the universe which will be studied.
The limits defined by the total set of working hypo-
theses must not be so general that variables cannot be
isolated. At the same time, the hypotheses must not be
trite if they are to lead toward usable findings. There
is a fine line which must be drawn between the general
hypothesis which cannot be proven or disproven and the
trite one which is intuitively obvious. Each working hypo-
thesis must be dynamic, but each must also be founded with
static principles. Together, the working hypotheses must
represent a logical sequence so that research methods can
be tested and nearly duplicated by others. In this regard,
it is helpful for the hypotheses to build on each other in
a cumulative fashion. In this way, subsequent research ef-
forts can draw on more static principles.
Since the large topic of the physical working environ-
ment cannot be completely bounded, other limits must be
established. Each of these limits therefore become implied
hypotheses. The difficulty which can be anticipated is
that synergies exist that make it impossible to identify
such limits. In those cases where chosen variables also
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are related to other environments such as social or tech-
nical, these limits become interdependent. For these areas
which may be interdependent or which may have synergies, no
variable can be expected to explain total observed results.
Therefore, statistical tests must be accepted as demon-
strative for the tentative acceptance or rejection of the
hypothesis.
Two research problems must therefore be addressed.
First, the terminology must be defined in order to reduce
ambiguity. Second, working hypotheses must be constructed
which are limiting, directing, logical and cumulative.
Since both problems are inherent in subjective research
where synergies and interdependence are common, it may
be expected that reasonable alternatives exist which may
be more descriptive than those provided in this chapter.
3.1 DEFINITIONS
The definitions of those terms which are used through-
out the research are intended to increase the clarity. Some
authors have actually created the terms which are used to
define the phenomena they observed. This is not the intent
in this study. The definitions are common and widely
accepted for the various terms. They represent the meaning
which a test group ascribed to each, and they are therefore
less likely to lead to bias in the findings. It was assumed
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that individual attitudes would be more valid for any
interpretation if understandable vocabularies were employed.
The subsequent paragraphs contain the definitions used
in this research both during the investigation and analysis
phases.
Physical pace: The interior of the buildings including the
permanent structures such as walls and windows and the
movable structures such as furniture and machines is defined
as physical space.
Thus, the actual place where a person is located at
any time while inside a building is aphysical space for the
purposes of this study. The focus of this research is on
working organizations, and this is emphasized by the expres-
sion " physical working space". There are many characteristics
of physical space which are permanent in the sense that
they cannot be changed without major efforts. These are
often the elements which actually define the space such as
walls and windows. Other characteristics are movable in the
sense that they can be moved or relocated with a minimum of
bodily effort. These are often the task specific items such
as machines or furniture. Both permanent and movable space
characteristics may be controlled by the organization so
that in the mind of most people all work space is permanent.
In addition, some physical space characteristics are pure
in the sense that they are specific. An example of a purely
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spatial characteristic would be level of interior lighting.
Privacy, on the other hand, would not be pure since other
factors may enter into a description of privacy attitudes;
and these may not be factors of spatial design.
Organization: A defined structured arrangement of people
who together perform a transformation of ideas or materials
resulting in a service or a product is an organization. The
organization is assumed to be working in the sense that it
provides others outside the organization with opportunities,
resources or a desired set of values. This definition is
similar to the economic one. Organizations are believed to
exist in order to allocate scarce resources in accordance
with the aggregated values and opportunities sought by the
society.18 These would include business activities which re-
sult from both technological advance and user demand. This
concept of organization, which Arrow argues in favor of,
is extended as well to those organizations established in
order to provide regulation when economic incentives do not
cause the needs of the society to be fulfilled. These latter
organizations are provided with charters which describe the
missions which they are expected to pursue. Thus, both the
government organizations and special interest organizations
18Arrow, Kenneth J., The Limits of Organization, (New York
N.Y.: W.W.Norton & Co., 1977), pp. 33-36.
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are included in this definition, which was chosen just
because it did include all conceivable organizations which
might be expected to have indigenous physical spaces.
Tasks: The actual functions of individuals are defined as
tasks. The work activities which an individual is expected
to perform may be structured or unstructured. Structured
tasks are defined and controlled by the hierarchy of the
organization. These would include specific activities such
as typing when an individual is employed only to perform that
task, and they encompass particular functions such as
filling out forms when an individual is held accountable
for such a job. The unstructured tasks are ones over which
the individual has freedom of choice in objectives, methods
or resources utilized. In this type of task, the individual
is held responsible for the outcome rather than the means
used to achieve it. Individuals may have control respon-
sibility over those subordinate to them within the organ-
izational hierarchy, but their tasks would be considered as
structured if they have no freedom of choice over how or
what they control. In most tasks, there are elements of
both structure and others of the unstructured variety. In
some organizations, individuals are given more unstructured
tasks as they are promoted or gain tenure in their job. It
is assumed that the degree of structure is relevant in an
investigation of individual attitudes simply because it is
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reasonable to expect that most persons will have a prefer-
ence level of structure at which they believe their perfor-
mance is most effective.
Variables: The qualitative and quantitative aspects of
physical space, the identifiable aspects of tasks, and all
other specific situational attributes that exhibit differ-
ences are defined as variables. These variables may be
either independent or dependent within causal relationships.
All variables which can only be identified as characteris-
tics, for example the primary position of a person at the
organization, are treated as nominal variables. Those var-
iables which can be scaled, for example the attitude of a
person toward structured tasks, are treated as ordinal
variables. For the purposes of this research, variables
cannot be manipulated in a deterministic sense. Rather,
they are observed as they exist in their constant or static
state. The reason for this distinction is that change is
not under investigation. Change of physical space may in
itself cause persons to develop unusual or stronger opinions
on the degree of importance which these characteristics may
have in aiding their performance of tasks. The change pro-
cess may also be integral to the success or failure of a
new organization working space. These effects of change
are not addressed by the current research. It may be that
this is an area for subsequent investigation.
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Social Interaction: The face to face conversations which
are formal when individuals are performing tasks and are
informal when other activities are taking place are defined
as social interaction. This limitation in the definition is
intended to eliminate possible misinterpretation. The actual
conversations which people have with each other within
most organizations constitute the social contact which
each person is aware of in the course of performing tasks.
Most individuals interact both formally and informally with
other organization members, but personal attitudes toward
each have little in common with each other in some cases.
For instance, a member may believe that work with others is
the most rewarding part of the particular task; but the same
person may believe that people getting together on their
break time are a detriment to overall effectiveness. It
is assumed that both types of social interaction have some
place and purpose in organizations which makes them useful.
These definitions are intended to be clear and complete
for the scope of this research. The definitions are not new
ones, but rather they represent the widest agreements which
could be obtained from a sample of persons within the Sloan
School, which hopefully makes them more usable. Some terms
which are used in the research are not readily definable.
For example, the term "environment" depends upon an adjec-
tive for its meaning. Thus, the physical environment is
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different from the technical or social environment. In
places where this term is employed, the other context will
be clear enough to carry the intent of such terms.
3.2 HYPOTHESES
As is the case in most research efforts, the questions
which are to be investigated are more difficult to isolate
than are some of the answers. The questions determine the
areas which will be investigated, and for a large area such
as physical space where the scope is quite vast these ques-
tions could take many forms. The specification of their
form is more difficult than answering them may be since it
it is possible to answer even trivial questions in a satis-
factory manner. The questions for this research are the ones
which the objectives have dictated. The hypotheses are the
expected or estimated answers to the research questions.
Where a sufficient body of knowledge or previous research
exist, it is possible to use such established explanations
for bases of the hypotheses. Those areas about which less is
known or predicted necessarily generate more speculative
hypotheses, but they are still the best estimates.
Since the objectives of the research generate the re-
search questions, it is useful to review the purposes of the
study before stating the questions. The major objective of
this research is to identify where possible the attitudes
-45-
and opinions of persons working in organizations with re-
gard to physical space, and to determine where possible
if any relationship exists between physical space and
either task performance or social interaction. The reasoning
behind the primary objective is that such attitudes and
opinions as are related to both task performance or social
interaction may prove useful to both the design and the
utilization of work spaces. Both of these dimensions are
expected to be relevant for management, especially if their
relative importance within the total set of management con-
cerns can be determined. This set of concerns would include
items such as organization design, employee incentive
schemes, and other management agenda. If research findings
can be combined with other knowledge of organizational
theory and motivational factors, physical space consider-
ations can be included in the management agenda in a
beneficial manner. The criteria for making spatial decisions
and related task or social decisions would be expected
to improve in quality. Such criteria would be based on
individual sensitivities and perceptions which are pertinent
to organizational effectiveness, and the criteria could be
applied to both spatial and organizational alternative
selections.
It is assumed that physical space can be isolated as
a variable for the purposes of this research if certain
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conditions are satisfied. First, any variable for which
the individual may have sensitivities and perceptions that
are not related to those held toward physical space must
be identified as a separate variable. Second, where it is
possible to investigate the individual attitudes and opinions
toward these other variables this must be done. Third, the
relative importance of physical space in the attitudes and
opinions held toward these other variables must be measured
if possible or estimated if measures cannot be found.
Finally, the subjective bias of this approach must be tested
during the research. The assumption and the conditions which
must be met are necessary in order to aggregate findings.
Aggregation of attitudes and opinions is not useful without
a clear statement of any assumptions made since organizations
are not all the same. No aggregation can be expected to des-
cribe every observation or situation unless it is so general
that it adds nothing to current understanding of the subject.
The research questions are directed by the objectives
and the assumptions which have been introduced. The first
natural question is, what are the most common individual
attitudes and opinions which can be directly related to
physical working space? Are people aware of the character-
istics of physical space to the extent that they are con-
scious of some effects on their behavior? The background
literature and previous research findings are the bases
for the first hypothesis.
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H1 : Individuals will perceive a direct relationship
between their attitudes toward their work and the
physical space characteristics within organizations.
The relationship between individual attitudes and
physical space must be further specified if their relevance
to organizational purposes and effectiveness is to be es-
tablished. Again, an assumption is necessary for the pur-
poses of aggregation and limitation. This assumption is
that task performance and social interaction are the two
dimensions within most organizations which are typically
most impacted by individual worker attitudes. This is based
on the idea that individuals have tasks which they must
perform and are expected to interact with others in order
to do them. The next three research questions are therefore
more specific. First, are there relationships between per-
sonal attitudes and opinions toward physical space and the
self perceived ability to accomplish assigned tasks? Second,
are there relationships between physical space and social
interaction within organizations? Third, if the afore-
mentioned relationships exist, do individuals believe that
task performance and/or social interaction can be made
more efficient and effective through spatial changes?
Since task performance and social interaction are
both complex dimensions, they must be broken down into
their component parts. The variables important to each
must be treated separately since some may be expected to
exhibit more importance in the formation of attitudes.
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The following hypotheses are germane to the three re-
search questions surrounding physical space relationships
with task performance and social interaction. They are
based on background literature, and the reasoning behind
them is outlined where necessary for understanding.
H2 : Individuals will perceive a relationship between the
characteristics of physical space and their task
performance within organizations.
This basic hypothesis is based in the argument that
people are aware of the conditions under which they work.
It is further specified by the following hypotheses which
cannot be accepted as true if H2 is proved to be incorrect.
H2a : Physical space characteristics which are found
to have a negative effect on attitudes related
to task performance will be more common than
those which have a positive effect.
The reasoning behind H2a is that while physical settings
which are well suited to the tasks being performed may not
be widely noticed, the work spaces which have bad features
will be widely noticed. This tendency of people to complain
about things which get in the way is not a universal tendency.
At the same time, it is fairly common for people to complain;
and this fault finding increases when the problem source can
be seen as impersonal. Thus, it would seem easier for a per-
son to complain about spatial characteristics than it would
be for the same individual to complain openly about a boss
who also could be expected to have opinions, which probably
would differ.
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H2b : People will seek out physical spaces which meet
their needs for performing their tasks.
The argument behind H2b is as simple as this; persons
will take home work on some occasions because they find it
easier to think or write in their own studies. Within the
organization spaces themselves, workers will use both the
spaces which are uniquely theirs and the spaces which are
available to them which have necessary tools or a favorite
atmosphere for their tasks.
H2c : People will perceive that improvements in their
task performance would result from the correction
of spatial problems.
This hypothesis is based on the concept that people
generally believe that their performance could be improved,
and that the easiest way of positively impacting performance
would be to eliminate dissatisfactions. This argument is
dependent on the idea that people are desirous of doing any
job in better fashion as they gain knowledge and experience.
While there are certainly people who do not care how they
perform, the aggregate is expected to exhibit this attitude.
H2d : Physical space characteristics usually receive
little attention from the decision makers within
an organization.
The reasoning behind H2d is that spatial characteristics
are largely ignored by managers once the organization has
developed some degree of spatial permanence. Physical space
characteristics are accepted as constraints rather than as
decision variables in many instances.
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H2e : Physical space characteristics have motivational
significance for people, although this is less
important to motivation than other factors which
might include achievement and influence among
others.
The argument in support of H2e is that people in general
aspire to those things which they consider to be rewards, or
they attempt to meet their needs. Thus, working spaces that
are more desirable from a status or a functional point of
view will have motivational significance. The importance of
physical space is more likely to be of moderate nature for
most people since it can be seen as a lower level need or
a hygiene factor.
H3 : Individuals will perceive a relationship between the
characteristics of physical space and both formal and
informal social interaction levels within organizations.
This is the second basic hypothesis which is based on
the three research questions previously mentioned. It is
consistent with architectural concepts surrounding spatial
design for increasing the contact between people. Here, the
additional element is that people will in fact perceive the
impact of physical space in shaping their conversational
involvement with others. As for H2, this hypothesis is de-
lineated in other hypotheses which can only be accepted if
the general principle in H3 holds.
H3a : As individuals are required to physically move
from one space to another in order to accomplish
necessary formal social interaction, the amount
of such interaction will decrease and persons
will be discouraged attitudinally from under-
taking necessary corrective action.
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The argument behind H3a is essentially that offered by
Allen and Fusfeld. While decreased formal social interaction
has been observed to result from increasing separation and
boundaries (e.g. walls or stairways), the argument is ex-
tended here to individual attitudes. Thus, it is expected
that persons are aware of less interaction between themselves
and others in instances when they are required to move even
though such conversations may be a necessary part of their
job. In addition, the actual separation or boundary is
expected to cause the individual to believe that formal
interaction levels cannot be corrected or improved.
H3b : Organizational norms and cultural background
are more important in determining the level
of social interaction within an organization
than is physical space.
Here, organizational norms refer to such traits as open
communications or participative decision making while cultu-
ral background includes ethnic heritage and family life. The
argument in favor of H3b is consistent with that offered by
Sommer and Hall. They found that culture had a great deal
to do with individual beliefs about accepted behaviors in
groups. They also did not dispute with Homans that the
norms of a group have a great deal of impact upon behavior.
The importance of retesting this hypothesis is twofold. First,
it is a necessary link in describing the relative importance
of physical space. Second, it is necessary to determine if
individual attitudes coincide with observed behavior.
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H3c : Physical space characteristics are more impor-
tant in determining levels of informal social
interaction than they are in determining levels
of formal social interaction.
The reasoning behind H3c is that physical space char-
acteristics such as noise level and location (e.g. natural
gathering places) are often causal in determining the amount
of informal conversations whereas requirements of the task
and organizational norms are more important in determining
the formal social interaction levels. Some spatial char-
acteristics actually facilitate informal gathering during
breaks or the working day itself.
H3d : Physical space characteristics that are con-
ducive to social interaction will lose their task
effective attributes for persons who are required
to use such spaces.
The reasoning here is very much the same as that in
the preceding hypothesis. Natural gathering places, for
instance, are expected to be considered detrimental by the
people who must work in them or desire to use them because
of tools or machines which they need are located there. The
basic assumption here is that informal social interaction
is an interference in the minds of many.
In addition to research questions which are concerned
with the interfaces between physical space characteristics,
individual attitudes and the two dimensions of task per-
formance and social interaction, the set of actual defined
spatial characteristics which are most important to people
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must be identified. It would be highly desirable within
this research effort to identify these defined variables
which have the greatest relationship to individual percep-
tions of task performance if such relationships are found
to exist. Three additional research questions can be for-
mulated to structure the investigation of these charac-
teristics. First, what issues and characteristics are
most important to people in general as they are performing
their tasks? Second, are there groups or types of workers
for whom any of these spatial variables are more important
to task performance perceptions than the same variables
are for people in general? Third, does the importance of
a spatial variable to individual attitudes bear any influence
on the types of interaction norms or tasks preferred by an
individual within the organization? Three hypotheses are
provided along with the reasoning behind each.
H4 : The spatial characteristics which are most important
for personal attitudes toward task performance are
noise level, privacy, and crowding.
The arguments behind H4 are based on previous research
and the attitudes observed by the architectural study which
was discussed in Chapter 2. Since noises are the most per-
sistent form of interuption, the presence of noises, espec-
ially sudden noises, is expected to be cited as a hinderance
for most in their task performance. Privacy is usually not
available for lower organization members, and many persons
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do not enjoy being on display as they work. Privacy is
therefore seen as a desired state for most people as they
work. Crowding is the concentration level of persons within
the same space. Industrial engineering standards for crowding
have been established for most types of work. It is argued
that crowding has a strong impact on attitudes because of
human similarity to animals. Therefore, the territoriality
and dominance behaviors are violated for humans by crowding
when personal space requirements are violated. This violation
may not be explicitly understood by people, but it will be
reflected in strong negative attitudes toward crowding
within organizations.
H5 : Demographic subgroupings will demonstrate similar
attitudes and opinions toward physical space, and
these internal similarities will differ from group
to group.
H5a : Individuals performing similar tasks will have
similar attitudes and needs with respect to
physical space.
HSb : Differences in sex and age will be reflected
by differences in spatial attitudes and opinions.
These hypotheses are based on nothing more complicated
than the idea that differences will exist between groups
which depend on the nature of the group activities and on
the types of persons in the groups. Sex and age both have
a part in determining a person's needs, and it is reason-
able to expect older men to have different needs than
younger women do for the physical spaces in which they work.
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The differences, which are expected, in personal attitudes
toward physical space characteristics should prove useful
in developing criteria for decision making and design. If
the hypotheses are true, managers could address those spatial
problems which are most detrimental to a particular depart-
ment without dealing with the same problem in a department
where people do not care about it. From a design point of
view, it may be expected that architects could gain increased
understanding of particular features which should be incor-
porated within a building for organizations of varyious
types.
H6 : The personal space characteristics and issues which
are related to an individual's attitudes can be used
to predict behaviors and attitudes which the same
individual will exhibit toward tasks and social
interaction within organizations.
The reasoning behind this final hypothesis is that
spatial characteristics or variables which are believed to
be important by a person will be associated with some aspects
of both tasks and social interaction levels which the same
person will prefer. As an example, consider the character-
istic of privacy. It is reasonable to expect that persons
who feel they need privacy in order to perform at their
highest potential level will also prefer to work on tasks
with a particular level of structure and to interact with
others in the organization in a certain way. This would
help to explain their own reasons for having a particular
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value for privacy. Such an association between defined
spatial variables and the two organization dimensions which
are under investigation here would conceivably be very use-
ful to managers. They might be better able to screen can-
didates for positions since they could employ predictive
capabilities of an attitude toward a spatial variable to
estimate whether or not the candidate is suited to the
known task requirements and social norms of the organi-
zation. There are other possible uses for this concept as
well which will be discussed and presented as hypotheses
after H6 has been tested.
As the research progresses, other unexplained phenomena
can be expected to demand additional hypotheses. Since this
research is exploratory to some extent, it is difficult to
fully anticipate the findings. Where such unanticipated
findings occur, they will be addressed and explained.
One other assumption is pertinent to the entire set
of hypotheses. This is that every organization is unique
with respect to the set of physical space characteristics,
tasks and social interactions which may be related to in-
dividual attitudes. Individual attitudes may differ from
one organization to another since persons exercise some
control over their fate. Thus, a person may be required by
the draft to serve in the military; but he will eventually
leave and enter an organization which is more acceptable
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to him. The testing of the hypotheses could therefore be
expected to result in different findings of content if
separate organizations were investigated. At the same
time, the patterns which the hypotheses describe would
be expected to occur in all organizations.
Finally, it is important to emphasize that the
hypotheses are all concerned with everyday organization
life. Individual attitudes toward physical space have
been investigated at times when open space planning or
new building projects have been accomplished. At those
times, spatial characteristics are more central to per-
sonal attitudes than they may be during periods when space
remains unchanged. It is this normal working environment
which will be investigated in order to test the various
hypotheses and explore unanticipated findings.
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CHAPTER 4
RESEARCH METHODS
There are several possible research methods which can
be accepted as valid for testing the hypotheses. Since em-
pirical results are desired, three approaches could be em-
ployed. First, a random sample of organizations could be
examined through an attitudinal survey. Second, an in-depth
study of one organization could be conducted. Third, a con-
trolled experiment where variables are manipulated and
observed could be designed and carried out.
The second approach has been chosen for the following
reasons. First, most organizations differ in their purposes
and in their physical settings. These factors could lead
to variations in attitudes which could not be explained.
To conduct a survey without a full understanding of these
variables or factors would be very difficult. It is assumed
that some individual attitudes toward physical space as well
as some toward task performance and social interaction are
assimilated when a person joins an organization. Thus, the
level of aggregation which could be achieved would be diffi-
cult to establish. There would also be an added difficulty
in obtaining the cooperation of a large number of organi-
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zations for research purposes. Second, the congruity in-
herent in one organization can be expected to lead to use-
ful aggregations of attitudes and opinions. It is reasonable
to assume that one organization will exhibit internally the
similarities of tasks and norms which is desired. The in-
vestigation can also be less confusing since it can be de-
signed and analyzed with respect to these organizational
purposes and norms. Such an organization is readily avail-
able in which there is the added benefit that the investi-
gation can be made less obtrusive since there is no problem
in achieving entry. This is the Alfred P. Sloan School of
Management at the Massachusetts Institute of Technology.
While some restrictions and bias occur because of the
choice of such an atypical organization, there are distinct
advantages resulting from the varied set of cultural and
professional backgrounds represented among the members.
Third, previous research in this subject area has largely
been conducted using the controlled experiment or obser-
vation approaches. The use of observational studies is
more suited for determining the behaviors of individuals than
it is for finding attitudes and opinions. Results obtained
from the use of this method would probably only reinforce
earlier findings. In addition, attitudes obtained during
an experiment could be biased by the special conditions
which necessarily would surround the experiment.
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The following section includes the development pro-
cess used in specifying the method for an in-depth study
at the Sloan School, and the questionnaire is discussed.
The questionnaire appears in its entirety as Appendix 1.
4.1 DEVELOPMENT OF AN IN-DEPTH STUDY
In order to achieve an in-depth study, two methods
of investigation were considered. The first was a sample
survey using interviews to gather all data, and the second
was a questionnaire form of sample survey.
Interviewing has advantages arising from clear com-
munication and definition of individual attitudes and op-
inions. The major disadvantages are that the results are
difficult to analyze because they may be in differing for-
mats with data which is cumbersome and hard to manipulate
while investigating possible relationships. The interviews
themselves also take a large amount of time on the part of
the researcher in order to obtain a large sample of responses.
Questionnaires are more simple to administer, but they
are less flexible. The questions can only be stated in one
set of words, and confusion about definitions and responses
is normal. The length of the instrument must be limited if
any responses are desired from a population not required to
complete it since people are not inclined to answer a large
number of seemingly redundant questions. The data resulting
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from a questionnaire is more manageable, and in many cases
computer routines can be used to compare and test the
patterns of response. It is therefore more conducive to
aggregations of definable categories and variables.
The questionnaire was chosen as the instrument. The
interview method was considered to be too cumbersome. The
advantages arising from computer manipulation of the data
were evaluated as outweighing the specificity achievable
with interviews. Finally, and importantly, the exploratory
nature of the research appeared to be better served by the
use of a questionnaire since it was possible to adequately
define the terms and create an understandable set of
questions. Interviews could be conducted at a later time
in order to gain additional insight into the reasons for
those findings which might not be satisfactorily inter-
preted or understood.
4.2 RESEARCH QUESTIONNAIRE
The questionnaire which was administered at the Sloan
School on March 17, 1975 is included as Appendix 1. This rep-
resents the third revision of the instrument, which was tested
on several persons at two preliminary points. The modifi-
cations were made in order to achieve understandability
and to eliminate bias in questions. The questions were also
broadened to cover a wide range of anticipated attitudes.
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The questionnaire which was circulated provided only
response categories for each of the questions. The indivi-
dual was requested to choose from among them the one most
appropriate for describing their attitude or opinion. The
questionnaire, which is presented in its entirety in
Appendix 1 of this paper, has been restructured to contain
only the numerical scale for responses which numbers were
then used to analyze the data. All analysis was performed
as if these numbers represented the answers, although in
some parts of the discussion the additional comments which
were supplied by some are presented. In Table 4.1, the
response categories are presented with their numerical
equivalents for all questions. Every question contained
five responses which ranged in value from one to five.
TABLE 4.1
RESPONSES AND NUMERICAL EQUIVALENTS
Response Numerical Equivalent Question Numbers
Not at all 1 1-8, 11-30, 33-34
None 1 9, 10, 31, 32
No effect 1 37-48
Little if any 2 1-8. 11-30. 33,
Little
Low
Low degree
Average
Medium
Significant
High
High degree
Great
Primary concern
2
2
3
3
44
4
5
5
9, 10 31, 32
35, 36
37-48
1-34, 37-48
35 36
1-34
35, 3637-48
1-3637-48
34
- ---
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CHAPTER 5
METHODS EMPLOYED FOR ANALYSIS
The responses to the individual questions were sub-
jective interpretations which can be assumed to have had
differing levels of importance for individuals responding
to the survey. For the purposes of analysis, the answers
were coded in numerical form as is shown in the question-
naire itself. These numerical values are treated as or-
dinal levels of measurement while demographic variables
are treated as nominal levels of measurement.
The Statistical Package for the Social Sciences (SPSS)
program was used to analyze the data obtained in responses
to the questionnaire. Subprograms FASTMARG and FASTABS were
used where each was appropriate, and the statistics were
obtained in accordance with the subprogram option features.
The three sections of this chapter provide the statis-
tics chosen for each of the research viewpoints which are
contained in Chapter 6. The reasons for choosing the various
statistics are discussed with respect to their applicability
for each of the associations which are made.
-64-
5.1 DESCRIPTIVE STATISTICS FOR GENERAL ANALYSIS
The total data base was analyzed in order to obtain
an understanding of attitudes and opinions which were
widely shared. For this analysis, the mean was interpreted
as a measure of central tendency for the sample population.
The mode, which is the most common single response occurring
in the sample, was interpreted as significant if more than
50% of the respondents were represented. It was reasoned
that a common answer among one half of the sample provided
a strong attitudinal definition. In the tabulation of results,
three other descriptive statistics were included for the
purpose of providing completeness. First, the standard
deviation was included as a measure of the dispersion about
the mean response. Second, kurtosis was included as a measure
of relative peakedness or flatness of the curve defined by
the distribution of cases. When the kurtosis is positive,
the curve is more peaked or narrow than is the curve for
a normal distribution of cases. When the kurtosis is nega-
tive, the curve is more flat or wide than for a normal
distribution. Third, skewness was included as a measure
of symmetry of the curve defined by the distribution of
cases. When the skewness is positive, the curve is shifted
more to the left of the mean than would be the case for
a symmetric normal curve. When it is negative, the curve
is shifted to the right with more extreme cases on the
right. It therefore indicates the strength of attitudes.
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5.2 SUMMARY STATISTICS FOR DEMOGRAPHIC ANALYSIS
Each demographic grouping was separately analyzed
in order to determine its mean value with respect to the
mean value of the population as a whole. Since the number
of respondents within each demographic group varied widely,
it was difficult to establish the validity of the statisti-
cal differences. It was decided to accept for analysis
only those demographic subgroupings which contained more
than ten cases although even this number of cases are not
sufficient. This was a forced choice because some of the
most important subpopulations were inadequately represented.
The two demographic dimensions which are inadequate analyti-
cally from this standpoint are secretaries and faculty. Some
demographics were rendered useless for analytical purposes
because they did not meet the minimal criteria for inclusion.
These were the demographics of the country of origin and
the department of concentration, although the latter was
not a relevant separation for other reasons as well.
The statistic which was considered to best summarize
the dissimilarities of subpopulation means was the Eta sta-
tistic since its formulation is appropriate to the com-
parison of independent variables at the nominal level and
dependent variables at the ordinal level. The Eta statistic
was not considered to be ideal for dichotomies such as sex,
but its general acceptability was considered to outweigh
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the advantages of using a more explanative statistic for
this one demographic variable since the relative strengths
of attitudinal differences between males and females
could be readily observed in the crosstabulations them-
selves. Eta takes on values between zero and one, which
is its maximum value. If the means are identical for the
demographic groupings, Eta is zero. If the means are very
dissimilar, and the variances within the categories of
the independent variable are small, then Eta increases
toward its maximum value of one. The Eta values for each
demographic group analysis are provided for every question
in the instrument, and they can be interpreted as an in-
dication of the relative dissimilarities of means which
occurred for the different questions. The actual value
is not of great significance since some of the demographic
groups represent such a small proportion of the larger ones.
Nevertheless, the larger of the Eta values which appear
are indicative of more pronounced disparities accorded to
a particular subgrouping for which means were very much
higher or lower than the mean for the population as a whole.
5.3 SUMMARY STATISTICS FOR ASSOCIATED QUESTION ANALYSIS
Each of the personal space characteristics which were
addressed by questions 37 to 48 were tested for association
with other questions in order to determine the predictive
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relationships which were hypothesized to exist. Two summary
statistics were employed for this purpose, They were chosen
because they can be considered to support each other in
the explanation of observed relationships between questions.
The first of these statistics is Kendall's Tau C, which
is more appropriate than Tau B since all tables contained
unequal numbers of rows and columns. The formulation of
Kendall's Tau C is as follows:
2m (P -Q)
Tau C=
N2 (m -1)
Where, P is the number of concordant pairs,
Q is the number of discordant pairs
N is the number of cases, and
m is the number of rows or columns, whichever
one is smaller.
(Concordant pairs are determined by considering
every possible pair of cases in the table to
see if the relative ordering of variables is
the same in each. Discordant pairs are the
ones for which ordering is reversed)
In addition to the value of Tau C, which ranges from
negative one to positive one depending on whether cases fall
mainly on the minor or the major diagonal, a test of statisti-
cal significance is included. For this research, Kendall's
Tau C is considered to be acceptable if it is statistically
significant at the .05 level. This acceptance criterion then
is that in 95% of the times that such a relationship was
observed it would not be repeated randomly.
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The other statistic employed to measure ordinal
association is Somer's Asymmetric D, in which the second
question of the pair is considered to be the dependent
variable. Since this statistic can be used to account
for ties in an asymmetric table, it can be expected to
describe more accurately the strength of the association.
It cannot be employed independently since no measure of
statistical significance is provided. The formulation of
Somer's Asymmetric D is as follows:
2 (P - Q) P - Q
Asymmetric D =
N2 -•CR 2  P + Q + T2
Where, jRj represents the counts in each row, and
T2 represents the number of ties on the
row variables.
The values for Somer's D are also expected to be either
more positive or negative than those for Kendall's Tau C
since the column variable, which is the second question for
which a prediction is sought, is treated as the dependent
variable. This was done for ease of programming.
Thus Kendall's Tau C is ideally suited for testing
for associations between personal space attitudes and the
attitudes and opinions toward tasks and social interaction
since it includes a test for statistical significance.
Somer's Asymmetric D is ideally suited for completely
explaining the observed strength of association.
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CHAPTER 6
RESEARCH FINDINGS
The results of the questionnaire administered at the
Alfred P. Sloan School of Management are presented in the
first section of this chapter. In the second section, the
results are discussed and interpreted. The first section
is based entirely in the data, and each hypothesis is
examined separately. The second section, on the other hand,
is based in arguments and reasoning which have been deduced
from the analysis; and it may be expected that some persons
might draw differing arguments from the findings. Since
the arguments are related to management of organizations,
differences of opinion are to be expected.
A total of 137 questionnaires were returned by the
respondents at the Sloan School. This represents a 39%
response out of a total of 350 questionnaires which were
distributed. All students received the instrument in their
personal mail folders, which are located on the fourth
floor of the Sloan Building. Copies were personally deli-
vered to all secretaries, and they were also given one
copy for each faculty or administration person whom they
served. They were requested to give each such person a
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copy, and in all instances they agreed to do this. A total
of three weeks was allowed for people to complete the
questionnaire, at which time they were requested to return
it to a specified folder on the fourth floor. The level
of response met initial expectations, which were that
approximately 40% of the circulated copies would be returned
complete. The representation for each group was not as
complete as had been hoped, however. While the exact num-
ber of questionnaires distributed to each demographic
group was not recorded, each secretary in the Management
Department (XV) received a personal copy and copies for
all faculty and administration persons whom they served.
In total numbers, 12 secretaries, 11 faculty and 1 adminis-
tration person returned completed questionnaires. The re-
mainder of the returned copies were those of students. The
Sloan Fellows returned 22 of the student copies, and the
AGP (one-year masters program) students returned 19. The
candidates for doctorate degrees returned 15 copies. The
other 54 copies were returned by regular masters students.
6.1 ANALYSIS OF RESULTS AND HYPOTHESIS TESTING
In this section, the results are presented in three
parts. In the first part, the total population results are
presented and used to support or question the first four
major hypotheses, that is H1 through H4. In the second part,
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the demographic analysis is presented, and hypothesis H5
is tested. In the third and final part, the associations
between personal space variables and attitudes toward the
two dimensions of task performance and social interaction
are analyzed, and hypothesis H6 is tested.
The detailed tabulation of all statistical analyses
are presented in Appendices 2 through 4. These appendices
correspond in order with the parts of this section. They
are included so that the reader may obtain detailed break-
downs of all findings reported in this section.
6.1, ANALYSES OF TOTAL POPULATION ATTITUDES
The first hypothesis concerned the relationship be-
tween individual attitudes toward work and physical space
characteristics within organizations. In order to test this
general hypothesis, people were asked in questions 35 and 36
to describe the importance of physical space to them in the
doing of their jobs and for their sense of well being. The
reasoning behind this test was that persons have professional
concerns surrounding their tasks and personal concerns as
well. The mean response to question 35, which addressed the
importance of physical space in doing their job, was 3.31.
For question 36, which asked for its importance to a person's
well being, the mean response was 3.52. Of course, these
tests explain very little of the possible relationship; but
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the questions were placed far enough into the instrument
to ensure that respondents actually had some specific
ideas by the time they answered these questions. While
the specific nature of the characteristics has not been
identified from this analysis, it is valid to find H1 to
be true. Individuals perceive a direct relationship be-
tween their attitudes toward their work and the physical
space characteristics within organizations.
The second and third hypotheses deal more specifically
with the types of relationships which are believed to
exist. Each of these hypotheses also contains a set of
secondary hypotheses.
The second hypothesis was constructed around the
dimension of task performance within organizations. The
questions used to test H2 were questions 1 and 6. In
question 1, individuals stated that they were aware of
the spatial characteristics of the work areas in which
they performed their tasks. The mean response was 3.55,
which is interpreted to indicate that such an awareness
does in fact exist. People were asked in question 6 to
state whether or not the tasks to be performed in a space
should have an influence on the characteristics of that
particular space. The mean response was 3.79, and more
than 50% stated that tasks should have a significant (4)
influence on these characteristics. H2 is therefore ac-
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cepted. More support is given to this hypothesis through
the tests for the secondary hypotheses since they deal
more explicitly with the nature of personal attitudes.
It can be stated that individuals perceive a relationship
between the characteristics of physical space and their
task performance within organizations as was hypothesized.
According to H2a, the physical space characteristics
which are found to have a negative effect on attitudes
related to task performance will be more common than those
which have a positive effect. The result from question 2
supports this hypothesis convincingly. 50.7% of those
responding felt that constant spatial problems signifi-
cantly interfere with their task performance, and the
mean for this question was 3.69. H2a is therefore ac-
cepted, and it lends additional support to H2.
Hypothesis H2b stated that people will seek out
physical spaces which meet their needs for performing their
tasks. The support for this hypothesis is limited in that
it appears that individuals will only change their location
within the organization itself but will not actually change
organizations based on spatial needs. In question 4, per-
sons were asked if they changed their positions in order
to accomplish their tasks when they were dissatisfied with
the place in which they were. The mean response was 3.52,
which indicates that people do move when they think it
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may help them to do a better job. Question 10, however,
asked whether or not persons would place high relative
value on physical space characteristics when they were
considering an offer of a job in an organization. The
mean response was 2.52, which indicates that they are
not so mobile that they would change jobs because they
could achieve better physical space characteristics in
which to work. Therefore, H2b is accepted; but it is only
valid to conclude that individuals will seek out the best
spaces for meeting their needs within the organization
of which they are members.
The test for H2c provided a moderately surprising
result. It was hypothesized that people would perceive
that improvements in their task performance would result
from the correction of spatial problems. In question 2,
it was found that these constant spatial problems caused
significant interference for 50.7% of those responding;
and the mean was 3.69. In the test of H2c, however, the
mean response to the question asking whether or not persons
imagined that the elimination of constant spatial problems
would result in improved performance of tasks was only 3.36.
This was question number 3, and while it supports the secon-
dary hypothesis it does not eliminate doubt. This confusing
result is discussed in the interpretation section of this
chapter. H2c is neither entirely accepted or rejected.
-75-
According to H2d, physical space characteristics
usually receive little attention from the decision makers
within an organization. In order to test this hypothesis,
question 7 must be examined for those who have the most
power to make spatial decisions and for those who have no
such power. Since the faculty represent the persons who
probably have the most influence of those responding, their
answers to this question are isolated. The question asked
persons to state to what extent they believed spatial
problems were examined, evaluated and solved by the de-
cision makers within the organization. Of the faculty who
responded, 8 believed that little if any such activity took
place among decision makers. The total population believed
the same to be the case since the mean response was 2.33,
and 58.5% of the sample also believed that little if any
decision making activity for dealing with spatial problems
occurred at high levels within the school. H2d is therefore
accepted, and additional support is given to H2 since this
indicates that spatial characteristics are related to the
attitudes of individuals about the task of decision making.
It indicates that people feel something more could be done
within organizations to improve spatial characteristics and
task persormance at the same time.
With regard to the relationship of physical space to
individual attitudes, H2e provides one of the most under-
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standable conceptual frameworks which were integral to
this research. That is that individuals would perceive
physical space characteristics as having motivational
significance for them in the performance of their tasks.
The argument of H2e, therefore, is that physical space
has a relationship to task performance which is explained
by its motivational impact on a particular individual's
attitude as he performs that task. In question 8, persons
were asked whether or not satisfaction with physical space
had motivational impact upon them; and the mean response
was 3.32. In question 9, they were asked what the relative
importance of physical space was in comparison to the other
factors of motivation such as salary, achievement and in-
fluence. Here, the mean was 2.70. Thus, H2e can be accepted
for this sample. Physical space characteristics do have
motivational significance for individuals, but it is less
significant than are other known motivational factors. It
was interesting to note that those who answered question 8
with a high response also answered question 9 with a high
response. This would lend support to the idea that many
individuals have varying sets of needs which they attempt
to satisfy. At the same time, it is reasonable to state
that physical space characteristics are only hygiene fac-
tors for many. This finding is also discussed in more detail
and interpreted for management in the final section.
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One of the basic assumptions for this research was
that organizations would vary according to tasks and mem-
bership. It is relevant, therefore, to note the relative
preference for structure among this sample population. In
question 5, individuals were asked to what extent they
liked to have structured tasks where they knew exactly
what they were supposed to be doing. The mean response
was 2.89, which indicates that in general they prefer to
have low levels of structure in their tasks. In an organ-
ization where the preference for structure is different,
the answers to other task questions would also be expected
to vary from those presented here. The hypotheses would
still be expected to hold true for the relationships of
physical space characteristics to individual perceptions
of task performance.
The next major hypothesis, which is H3, is concerned
with the relationship of physical space characteristics to
levels of formal and informal social interaction within
organizations. Again, it was necessary to determine the
preference for both types of interaction in order to as-
certain the importance of such activity within this par-
ticular organization. The mean response was 3.64 to the
question (19) which asked to what extent persons preferred
work requiring formal social interaction. For informal
social interaction, the mean response was 3.68 to question
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21, which asked whether persons felt positive about infor-
mal social interaction. Also, people were asked in question
30 whether organizations were generally improved when in-
formal social interaction was allowed. The mean response
was 3.47 with 53.3% believing that significant improve-
ment is achieved by allowing informal social interaction.
It is apparent that this organization is composed of per-
sons who feel both types of social interaction are very
important within the context of their everyday work. In
another organization where social interaction may not be
favored by most people, the findings which result might
be quite different.
In order to test H3, which supposes a relationship
between physical space and social interaction, it is ne-
cessary to examine the secondary hypotheses in sequence.
After this is done, it will be possible to evaluate H3.
H3a stated that the amount of social interaction
would decline and that persons would be discouraged from
undertaking any corrective action as they were required to
move in order to accomplish necessary social interaction.
This was tested in detail since the nature of movements
within a building can take several forms. In questions
13 through 15, individuals were asked whether they were
deterred from interaction by the requirement to move, a
separation of one or more floors, or a separation of their
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building from another building (e.g. Sloan Building and
Herman Building). The mean responses were 2.52, 2.58, and
2.89. Thus it appears that people are not discouraged from
interaction by separations or boundaries which require them
to move in order to converse with others. In response to
question 11, which asked to what extent persons believed
they were required to interact with others in order to
accomplish their jobs, the mean was 3.65, which compares
with a mean of 3.64 in respect to their preference level
(question 19, which was discussed earlier). Thus, it appears
that even though this is an interactive sample population the
impact of space on self perceived behavior is small. With
respect to the latter part of the hypothesis, individuals
indicated in question 12 that they did not believe their
task accomplishments could be improved by increased amounts
of interaction with others. The mean response to this was
2.82. It is therefore necessary to reject H3a on the basis
of these findings which when taken together state that the
levels of interaction are high, need no improvement of any
great consequence, and are not related to separations or
boundaries. This finding about individual attitudes is not
in agreement with observed behaviors, and it will be dis-
cussed in the interpretation section at the end of this
chapter. The finding itself is examined again when the
associations between personal space and social interaction
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questions are presented in the final part of this section.
The analysis of H3b is quite complicated. This hypo-
thesis stated that organizational norms and cultural back-
ground would be more important in determining the levels
of social interaction than physical space charactersitics
would be. It has already been found that separation does
not have a strong discouraging effect on social interaction
according to self perceptions. In question 17, individuals
were asked to what extent they believed that formal social
interaction could be improved by means other than spatial
change, for example organizational or leader changes. The
mean response was 3.55, which was significantly greater
than the 2.78 response for spatial changes only in ques-
tion 16. In question 18, this was reinforced by the mean
response of 3.08 which people gave when asked what effect
their workspace had on their ability to formally inter-
act with others. These answers were all consistent with
the hypothesis. In the area of informal social interaction,
individuals were asked to compare the effect of physical
space characteristics with cultural background by ranking
each in questions 22 and 23. The mean response for cultural
background was 3.36 and for physical space 3.72 which does
not support the hypothesis. In a reversed question 31,
individuals were asked to compare physical space with
organizational norms and management style, and they found
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space less significant with the mean response of 2.83.
In addition to these questions, the quality of physical
work space and also of eating places was investigated.
The mean of these combined questions (27 and 29) was 3.29,
which is in relation to their effects on informal social
interactions. Again, all results were consistent with
the hypothesis except for the importance of cultural
background. Therefore, it is concluded that organizational
norms and management style are most important in determining
levels of social interaction; but physical space charac-
teristics also are related to such activity within the
organization. Cultural background is perceived as the
least determining factor by most.
In H3c, it was proposed that physical space char-
acteristics are more important in determining informal
than formal social interaction levels. This hypothesis
is supported by the responses to questions 18 and 23. In
the first of these questions, people were asked for the
effect of physical space on their ability to interact
in the accomplishment of their tasks; and the mean res-
ponse was 3.08. In the second, which concerned the effect
of physical space characteristics on informal social inter-
action, the mean was 3.72. This is very consistent with
other findings described earlier which indicate that people
perceive themselves as accomplishing all necessary social
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interaction regardless of separation or spatial quality.
In question 20, individuals were asked to what extent their
current workspace helped them to see others during the day.
This question was intended to determine how people viewed
their work spaces as natural gathering places. The mean
response was 3.06, but the distribution of answers was
very flat. It would appear that there are very mixed re-
actions to the amount of impact natural gathering places
have on informal social interaction, or that such natural
gathering places are related to informal conversations for
those working in them but not for others who just pass
through them. In short, the answer is difficult to inter-
pret as it stands except to note that some persons notice
natural gathering places while others do not. Since the
comparison of formal and informal social interaction re-
lationships to physical space characteristics was clear,
the hypothesis that spatial variables have more influence
on informal social interaction is accepted.
People were also asked to describe the effects of
places having continuous high levels of informal social
interaction upon their performance in questions 24 and 25.
It was hypothesized that spaces which were conducive to high
levels of informal social interaction would lose their task
attributes for those who found it necessary to utilize them.
This was H3d, and the question results do not support it.
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In question 24, the mean response of 2.62 indicates that
persons do not avoid certain locations because of the pre-
sence of continuous informal social interaction. In question
25, the mean response of 1.71 indicates even more strongly
that persons do not avoid places which are necessary for
them to use in their tasks because of such conversations.
H3d is therefore rejected, but it should be noted again
that this could vary as might other responses in another
organization where people did not favor social interaction.
In order to determine the characteristics and vari-
ables of greatest importance for individuals while they
performed their tasks, a separate section of the question-
naire dealt with specific aspects of physical space. The
hypothesis was that noise level, privacy and crowding are
the most important of these aspects in the perceptions of
people as they work. In Table 6.1, the results are pre-
sented which support the hypothesis. This table appears
at the top of the next page, and the individual character-
istics are listed in order of their importance to the
sample population along with the mean responses. While
the findings support the hypothesis, other physical space
characteristics are also of some importance to people in
their work; and it would be inaccurate to conclude that
only privacy, crowding and noise levels should be con-
sidered. These three are considered most important since
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TABLE 6.1
PERSONAL SPACE CHARACTERISTICS
Spatial Characteristics Mean Response
Crowding
(concentration of people in a space) 3.82
Noise Level:Sudden
(interrupting noises) 3.80
Privacy
(spatial ability to close out others) 3.65
Noise Level:Background
(constant auditory interference) 3.49
Temperature
(warmth or coldness of work space) 3.43
Furniture Comfort
(physical satisfaction with chairs, etc.) 3.41
Level of Interior Lighting
(from fixtures or overhead lights) 3.26
Distance from Others
(with whom work must be done) 3.12
Outside View
(visual access to windows) 3.06
Wall Coloring, Floors, Ceilings, Textures
(general attributes of interior space) 2.72
Furniture Appearance Quality
(subjective measure of the individual) 2.68
Status Message
(significance associated with work space) 2.63
more than 50% of the sample population believed them to be
of significant impact on their ability to perform their tasks.
The hypothesis is supported and accepted, but it could vary
greatly in an organization where other tasks such as manu-
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facturing were the primary activities of members. This
reasoning is based on the next hypothesis which stated
that demographic groupings would demonstrate internal
similarities while also varying from other groups.
This completes the presentation of the total sample
population findings. Some support has been gained for some
of the hypotheses while in other instances the findings
have tended to reject the hypotheses. In general, the
initial hypothesis that individuals would perceive a direct
relationship between their attitudes toward their work and
the physical space characteristics within organizations
has been supported. Since other organizations than this
one may be composed of different types of personalities
and activities, the more specific hypotheses probably
will not hold true or false as shown here; but rather they
will vary according to these organizational attributes.
6.1.2 ANALYSIS OF DEMOGRAPHIC GROUPS
Of the six demographic groupings which were made from
the sample population, three provided data which proved
useful for analysis. The other three did not prove useful
for reasons which will be stated at the end of this par-
ticular presentation. The hypothesis which applies to this
analysis is H5, which stated that demographic groups would
demonstrate similar attitudes and opinions toward physical
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space while also differing from other demographic groups.
The detailed results and statistics for all questions
are presented in Appendix 3, but the general tendencies
have been summarized in Table 6.2 for the groups defined
by primary position, sex and age. These groups are compared
for their attitudes toward the importance of physical sapce
characteristics. The dimensions of task performance, formal
social interaction and informal social interaction have been
separately identified; and the personal space variables
which are different in their importance for a particular
group have been identified. The table shows whether or not
physical space characteristics are of higher or lower im-
portance for a particular group with respect to the indi-
vidual dimensions. The variables for which a group varied
from the total sample population mean are identified in the
right hand column along with a sign to show whether they
were higher (+) or lower (-) than the mean. The twelve var-
iables identified in Table 6.1 were all compared, and for
those which are not listed next to a particular subgroup
the means were equal. This table is presented on the next
page, and it serves as the basis for testing the hypotheses.
The major hypothesis is accepted on the basis of the
statistical analysis performed in accordance with procedures
which were discussed in Chapter 5. The table shows these
tendencies for the various groups, and there are differences
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TABLE 6.2
GROUP COMPARISONS OF SPATIAL RELATIONSHIPS
Task
Performance
Social 1
Forma 1
Interaction
Informal 1
Spa tia 1
Variables
STUDENT Higher Equal Higher Privacy +
Noise(S) +
Crowding 
-
Comfort -
FACULTY Lower Lower Lower Windows +
Noise(B) +
Crowding +
Status -
SECRETARY Higher Higher Higher Distance +
Temperature
Lighting +
Crowding +
Comfort +
Privacy -
Noise(S) -
MALE Equal Lower Higher Privacy +
(female opposite tendency) Noise(S) +
Windows -
Temperature
Crowding 
-
AGE (Older) Higher Lower Lower Temperature
Lighting +
Color, etc.
Crowding +
Comfort +
Status +
Windows -
Privacy -
among the demographic groupings. In addition, the individual
groupings were in closer agreement for individual attitudes
than was the sample population as a whole. It would be very
cumbersome to present all such answers for all groups, but
Group
Name
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they did in fact demonstrate internal consistency for most
groups which was higher than the consistency observed in
the total compilation of data.
As can be seen from Table 6.2, the different positional
groups demonstrate a higher or a lower opinion for most
of the categories. As an example of the correct interpre-
tation of this table, the faculty generally indicated in
more questions that physical space characteristics were
of less importance as a factor, had less impact on their
individual activities and could have less potential for
improving the organization if changes were to be made. They
demonstrated this tendency to give a lower response for
all of the dimensions. For the secretaries, on the other
hand, physical space charactersitics are of higher impor-
tance for the aspects of their everyday organizational acti-
vities which have been investigated here. Thus, H5a is sup-
ported within this organization, and in fact it can be
expanded on because of the findings. Physical space is more
important to persons who are performing some definable acti-
vities as an attitudinal factor than it is for others. It
could be hypothesized that the importance of physical space
depends in part on the need to remain in one place during
the working day where the requirement to stay in one place
increases the importance of physical space characteristics
for such persons. The findings support this argument.
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The other secondary hypothesis, H5b, is also supported
by the findings. Females and males fell on one side of the
population mean or the other for almost all questions. This
dispersion was mixed for questions in the task dimension,
but males generally indicated a lower awareness of the
relationship of physical space to formal social interaction
than did the sample population as a whole. Females of course
were higher in their mean responses. This would be consistent
with the findings for secretaries, who are mostly female.
The permanence of their work location appears to have some
limiting effect on their ability to carry out necessary
conversations with others. Males do believe that physical
space has a greater impact on the levels of informal social
interaction than do females. It is worthwhile noting that
males and females had the same mean responses to those
questions which asked for their preference for work requiring
social interaction and for their degree of positive feeling
toward informal social interaction. This would tend to reject
the stereotype which states that females are more likely to
be involved in excessive amounts of conversations during
working hours. This is an interesting finding which does
not bear directly on the investigation. The breakdown of
respondents by age also indicated that spatial characteris-
tics change in their impact on attitudes as persons get
older. This tendency is marked by an increasing awareness
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of spatial characteristics while performing tasks and a
decreasing awareness of any relationship with interactions
within the organization. Most notably, persons attach much
greater importance to purely spatial characteristics as
they get older. This includes an increased relationship of
such things as temperature, lighting and comfort with the
self perceived ability to accomplish tasks. This is not
surprising since people may be expected to have some amount
of infirmity as they get older, and comfort is therefore
more important to them. On the bases of the results of
sex and age group separation, the hypothesis that differences
in sex and age will be reflected in spatial attitudes and
opinions is accepted.
In summary, the relationship of physical space to
task performance or social interaction is different for
persons performing different activities and persons of
different sex or age level. These differences are consistent
with expectations in that permanence of spatial location and
nature of work activity determine the spatial variables
which are of greatest importance to individual attitudes
during everyday organizational work. The variables which
gain in importance with age are also consistent if in fact
people need more comfort and better work conditions to allow
for decreased biological efficiency. Finally, the differences
attributed to sex agree with the tasks prevalent for each.
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The three demographic breakdowns which were not useful
for analysis are: (1) country of origin, (2) department of
concentration, and (3) answering standpoint. These were not
useful because in most instances the groups did not have
enough cases to discern any patterns. While it would have
been possible to break out groups for persons from the
United States and those from other countries, this would
have ignored the particular significance of attitude
formation causes related to each country. Most of the other
countries would be expected to show more deviations among
themselves than between themselves and the United States
since the United States have assimilated many cultural
attributes of these other countries. Thus, the breakdown
would be meaningless. The department of concentration was
not indicative of any trends, and it was disregarded. The
answering standpoint was an option for individuals to
respond for activity at Sloan or at another work place
they were familiar with. Most responded for the Sloan
School, and this breakdown was disregarded.
6.1.3 ANALYSIS OF SPATIAL ASSOCIATIONS WITH ATTITUDES
One of the more interesting research findings is that
attitudes and opinions toward personal space variables have
several strong relationships with attitudes, opinions and
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self perceptions of behavior for both task performance
and social interaction. Of a total of 171 such relationships
which were investigated, 61 were found to be statistically
significant for explaining more than 95% of the observed
relationship. This means that a random sample would only
provide the same result in less than 5% of the times that
such comparisons were made. This data is too complex to
reduce into a simply understood format, but it is presented
in full in Appendix 4. The original hypothesis which was
tested in these comparisons was H6. This stated that personal
space characteristics and issues which are related to an
individual's attitudes can be used to predict behaviors and
attitudes which the same individual will exhibit toward tasks
and social interaction within organizations. The results
support this hypothesis. Since it is impossible to catalog
all of the observed relationships and discuss their impli-
cations for managers in a short space, this analysis is
presented in a less specific and mechanical format. Much
more work needs to be done to fully understand the impli-
cations of this hypothesis and the findings supporting it.
These associations could have several uses within an
organization. First, the impact of a spatial variable could
be linked with efficiency and communication problems to help
define activities to be done in each space. Second, people
could be screened initially to determine whether or not
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a particular job candidate would be able to perform the
tasks which were assigned to him and socially interact
according to needs and prevalent organizational norms
surrounding interpersonal and group behavior. By the same
token, persons already within the organization could be
channeled into positions and offices which were best suited
to them. If the organization were considering a new physical
plant, this same predictive capability of personal space
attitudinal factors could be employed to develop the criteria
which an architect would be required to satisfy with the
new plans. Third, the elements of physical space which are
related to a particular task or social interaction attitude
could be taken into account in the specification of organi-
zation charts and reporting structures within planning and
control systems.
A few examples will serve to illustrate these potential
benefits which could accrue to an organization through the
employment of personal space attitudinal questionnaires and
their predictive capacities.
Question number 39 measures individual attitudes in
respect to degree of privacy required for effective task
performance. It is noted that increased importance of
privacy has a negative relationship with individual attitudes
toward work which requires formal interaction and toward
attitudes about informal social interaction. Thus, a job
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candididate who indicates a strong need for privacy in
order to be effective in the performance of tasks cannot
be expected to interact formally with others to the extent
that might be necessary in a business such as financial
consulting. For the organization as a whole, it could be
anticipated that a planning department which was located
in a separate location would not be as able to achieve
the necessary levels of formal social interaction for it
to be effective in the performance of its function.
Finally, an important executive whose office space is
exceedingly private may be a breaking point for information
flows up and down the chain defined by the organization
chart, or he may not be receiving necessary amounts of
direct information from his subordinates. If in addition
this executive perceives a strong need for his privacy,
he may be expected not to seek out conversations with others
who may have important interdependent tasks within the
organization. This particular characteristic of privacy
is seen to demand a socio-technical solution which addresses
organization requirements and physical space changes which
may reduce or increase privacy levels. As a side note,
the architectural firm study which was outlined in Section
2.4 found that managers themselves resisted open space
planning more than subordinates because privacy could not
be achieved as easily as it had been previously.
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Privacy was one of the strongest characteristics in
the determining of self perceived task effectiveness. To
draw from one which was not so important for an example
of the predictive attitude potential of personal space
characteristics, the relationships associated with the
purely physical space characteristic of wall coloring,
floor covering and ceiling type or texture in question
number 44 are cited. Even though most people do not
attach high significance to these characteristics, those
that do can be expected to have a more positive attitude
toward informal social interaction as well as a preference
for work which requires them to formally interact. Such a
person might be ideally suited for a sales job in an organ-
ization with beautiful physical facillities since his full
potential could conceivably be realized more readily due to
satisfaction with surroundings. At the same time, such a
person might not be successful at all in sales if the
firms he dealt with were drab or somber as might happen in
a capital goods industry. More importantly, an organization
might discover it was paying a high price indeed in lost
effectiveness simply because the desires of workers for
a brightly colored work space or a pleasant floor covering
are not being realized. Perhaps such factors are a reason
for the stereotype that workers in a drab factory are them-
selves drab persons in the rest of their lifestyle.
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With these two examples, it has been demonstrated
that hypothesis H6 can be accepted. In addition, the
findings within the associated question analysis support
H3a, which predicted that formal social interaction would
decrease as people were required to move or cross boundaries,
where the earlier findings for the total population do not.
In question 37, individuals were asked to indicate the degree
to which their ability to do tasks was affected by the dis-
tance from others with whom they were required to work. The
answers given by people to this question are correlated with
those given for questions 13, 14 and 15, which all ask that
the respondent describe the extent to which he is deterred
from necessary interaction by the requirement to move, go
from one floor to another, or go from one building to an-
other. Thus, H3a can be conditionally accepted; and it is
rendered more understandable by this finding. Not all people
will be affected in their formal interaction activity by the
physical separation between themselves and others, but for
those who do believe distance from others affects their per-
formance the level of interaction will decrease with separ-
ation. This finding is much more in line with behavioral
research conducted by Allen and Fusfeld, which was discussed
in Section 2.3.1, that separation caused lowered levels of
communication in research laboratories. Here, it is noted
that such decreased communication is at least partially an
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attitudinal factor- since only people who prefer to be
close to others with whom they must work are actually dis-
suaded from social interaction by separations. This is not
surprising because there are some people who enjoy being
able to move around during the day, according to comments
made by some respondents. These persons, who prefer work
which requires them to move around, do not believe that
their conversations with others decrease as separations
increase. The implication of this is quite simple, and it
is that formal social interaction levels will decrease
with increases in separation for people who are affected
attitudinally by distance from others with whom they must
work. Such persons probably ought to be identified and
given the work spaces nearest to those of fellow workers
when cooperation and interchange of ideas is essential.
This discussion of associations between personal space
characteristics affecting individual attitudes and the
other attitudes or behaviors of persons in an organization
has not been complete. Much more work needs to be done to
develop the predictive capabilities and analyze their real
meanings before any of these concepts can have great prac-
tical value. The examples provided here do clearly support
the hypothesis, and it is therefore accepted. Some of the
associations were facetious, such as the correlation be-
tween attitudes toward temperature and those toward the
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relative desirability of tasks which require a large amount
of formal social interaction. Perhaps this association
lends credence to the expression, "It's getting hot in
here!" In actuality, such a prediction as this is meaningless
and possibly eve misleading. This is a suitable area for
continued research.
6.2 DISCUSSION OF IMPLICATIONS
The findings of the investigation apply with certainty
for only one organization, the Sloan School. The various
management issues which can be related with physical space
and the explanations of certain attitudes within the school
itself are not as clear cut as was the discussion of the
hypotheses. Before the implications are described, it is
important to emphasize that they are based in the tested
hypotheses and findings for only this one organization.
While the implications can be generalized, reasonable
people can also be expected to disagree with some of the
explanations and interpretations which are provided in
this section. Finally, it is important to remember that
the entire set of arguments is based upon aggregations;
and specific instances which are exceptions to such ag-
gregations can always be found. The interpretations here
are believed to be useful ones which managers and spatial
designers could employ within organizations.
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Within individual work areas, it is evident that
physical space has a relationship to personal attitudes
and opinions. This spatial awareness seems to be highest
in respect to those aspects which are seen as problems
by members of the organizations. The specific nature of
the problems probably differs for individuals, but there
are enough similarities within demographic subgroups to
indicate that managerial attention to such groups may be
necessary and well based. In some cases, the problems
caused by physical space must be both expected and accepted
since people are less strong in their indications that
improvements can be made than they are in their beliefs
that such spatial problems exist.
Most individuals who responded indicated a preference
for unstructured tasks, although this also varied to some
extent within subgroups with secretaries desiring higher
amounts of structure. It can be assumed that persons who
favor a lack of formal structure will provide their own,
and this would include seeking a setting which meets their
personal needs. This would probably be a blocking factor
for personal work attitudes and efficiency if the organ-
ization were to deny the freedom to seek out individually
preferred physical settings. Such an organizational stan-
dard could be a hidden cost that might lead to decreased
effectiveness in achieving objectives.
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Tasks can be viewed as spatially specific since
most people both perceive a need for each physical space
to accomodate the type of work being done and believe
that such accomodation is not adequately dealt with by
most organizational decision makers. This is not very
surprising at the Sloan School since the main building was
originally designed as a corporate office and not as an
institution of learning. It is also not unusual for the
decision makers, and in fact all members, of an organi-
zation to disregard physical space as a dimension which
can be changed. It is not typical for persons to structure
the movable parts of their environment to suit their needs.
More often, the characteristics of the office or work space
are accepted as they are; and people adapt to them. One
of the more disturbing problems of physical space design
is that people adapt their own behavior rather than solving
the spatial problems. This appears to lead to resentments
which probably detract from organizational effectiveness.
At least some of these problems are caused by architects
who may be designing buildings more as testaments to their
talents than as places for particular organizations and
people. This is not the entire problem, however, since the
problems caused by resentful attitudes can be dealt with
through other means by managers. Management attention can
be devoted to the communications or crowding problems
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without having to build a new physical plant.
As an example of the type of problem which may be
spatially oriented while needing other solutions, some
comments supplied by respondents concerning the Dewey
Library are relevant. Some persons stated that there
are no good places to go at the school where it is pos-
sible to study and enjoy a cup of coffee and a smoke.
The library itself was seen as bad for study purposes
because of background noises and a very unusual norm.
This norm is that people do not hesitate to walk up to a
person involved in study and start a loud conversation.
This type of conversation can be heard almost continually
at any place within the library. Subsequently, this norm
has been observed; and it is very distracting. This is
a spatial problem, but the solution is probably not that
a new library or study hall needs to be constructed. The
decision makers for the school could solve the problem
by enforcing silence and allowing coffee in certain parts
of the library.
Other comments also support the idea that organization
norms are more important than space characteristics. Norms
around student identity appear to be quite different from
other norms of institutions which people had previously
attended. These persons,who commented in the additional
space at the end of the questionnaire, see the Sloan School
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as being more similar to a business organization where no
outside activity takes place. The population appears to
come and go about their teaching or learning in a detached
manner. The comments conclude that this norm results from
natural buffer zones surrounding most departments and the
absence of school functions during the after hours. Major
lecture-seminars simply cannot be accomodated within the
confines of the school. For those who live off campus and
may not have the inclination to get involved in campus
life, this lack of proper space has the effect of denying
an aspect of college education which occurs during the
philosophical comparison of ideas during extra curricular
seminars.
As noted during the earlier findings and testing of
hypotheses, motivation appears to be determined more by
other factors than by attitudes concerning physical space.
This is in keeping with earlier findings that physical space
characteristics are more often cited for their negative
impact than for their positive potential for improving
task performance. It is worth noting that individuals per-
ceive the negative effects of physical space. If the hier-
archy of needs explanation of motivation is accepted in
which current needs develop as past needs are satisfied,
it is understandable for people to note only negative as-
pects. Mr. Robert Simha of the MIT Planning Office states
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that dissatisfactions with a building begin to occur more
frequently when the building has been in use for about
ten years. At this time, people begin to develop new
needs which were not existent when the building was de-
signed and constructed. If the hygiene versus motivation
explanation of individual attitudes within their work
activities is accepted, in which bothersome factors can
de-motivate yet corrections alone cannot motivate people,
it is more understandable that individuals note the nega-
tive aspects most frequently. Physical space is not noticed
until it becomes a problem, and individuals do not believe
that the simple elimination of the problem will necessarily
lead to their improved performance.
Nevertheless, there is a widespread tendency of deci-
sion makers to pay less attention to spatial characteristics
than workers or members believe they could. Physical space
alone cannot be viewed as the determinant of individual
attitudes, but managers apparently could take actions which
would contribute to positive attitudes by dealing with the
spatial problems and opportunities available within the
organizations.
The impact of high levels of informal social inter-
action on the attitudes of members of this organization was
not as strong as had been hypothesized. In particular, per-
sons who need to use places with continuous informal con-
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versations did not appear to avoid such places. This
organization is flexible in many respects, and strict
boundary norms do not always exist. Most of the students
do not have a particular work space assigned to them, and
they are forced to use the spaces available to all. In
addition, most people at the school appear to be fairly
independent in their work activity. All of these mitigations
would seem to indicate that in other organizations the
impact of informal social interaction could be quite dif-
ferent in causing decreased task efficiency as originally
hypothesized.
Since people do not necessarily avoid natural gathering
places, it could be that such natural gathering places are
not necessarily bad for organizations. The visible work
space may be quite important to the formation of flexible
norms and the elimination of enforceable boundaries. The
organization itself should determine the correct levels
of informal interaction for task and morale purposes. In
this one, people favor informal social interaction; and
it could be hypothesized that any denial of freedom to
converse with others might cause dissatisfaction which
would lead to decreased performance. The implications of
these findings, as is the case for most of this research,
must be evaluated by individual managers. The major argument
is simply that management should evaluate physical space in
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the same rigorous way other dimensions are treated. There
is nothing to indicate that social interaction levels are
more than symptoms of organization problems or opportunities.
They must be integrated within a set of considerations
which are important to worker attitudes and organizational
objectives.
It is very possible that industrial engineering standards
which have been established are quite sufficient for dealing
with spatial variables. As long as the conditions meet
the desired criteria determined by the task specifications
and fundamental human requirements, the general state of
morale and performance will be as good as space alone can
be expected to cause them to be. If such is the case, then
managers may be doing all that is required for an optimal
solution of organization space requirements.
If on the other hand the attitudes have toward their
tasks and interactions with others are considered important,
managers need to employ methods similar to the socio-technical
systems approach. This would consist of spatial problem
solving with the participation of all members. It is not
unreasonable to suggest that such activity could pay off
handsomely for organizations in a short period of time.
As a final hypothesis, which has been deduced from the
findings within this organization, it is submitted that the
managers of organizations can achieve better performance
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levels and desired social interaction behaviors by invol-
ving their subordinates in the process of deciding upon
spatial employment and design; and these objectives will
be realized regardless of the final space allocations and
designs that result from such activity as long as certain
minimums established by industrial engineers are satisfied.
This additional hypothesis demands more research using
interviews and experimental applications in order to deter-
mine its validity. The results of this study, which include
some comments to this very point, indicate that this final
result hypothesis is valid. People working within organi-
zations appear to want more control over the physical spaces
within which they work. Many of them demonstrate original
ideas which are not costly for the organization. In large
part, these ideas concern uses rather than redesign. They
are issues of control in some instances, and in many cases
the group desiring more control over a spatial variable is
the only group for which the item is one of concern. In
other instances, the attitudinal preferences of the entire
organization are consonant; but they have been ignored.
Surveys such as this one, and the predictive capabilities
of personal space characteristics as they impact task per-
formance and social interaction could be employed by mana-
gers to achieve organizational objectives.
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CHAPTER 7
CONCLUSIONS
The research purposes were to identify individual
attitudes toward physical working space, determine their
degree of importance for both the people as a total organi-
zation population and the separate definable subgroups
within that population, and to integrate the relationships
attributable to physical space within a framework of task
performance and social interaction as the relevant organi-
zational dimensions. In order to achieve these purposes,
subobjectives were also identified. These included the
review of other theories and principles which were believed
to be pertinent, the determination of the motivational
significance of physical environment in relation to other
known motivational factors, and the exploration of any
unexplained phenomena which were observed.
In large part, all of the purposes of the research
have been achieved. The hypotheses which were constructed
have directed the research effort and limited its scope.
At the same time, they cannot be said to have been un-
equivocally been established. There is reason to believe
that another set of assumptions could be more applicable
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within other organizations. At the very least, the findings
which were arrived at through an in-depth investigation of
an atypical organization have to be observed in other
more normal working environments. There is now less reason to
doubt most of the hypotheses than there was initially since
they have been tested and explained. Certainly, there is
room for doubt within the interpretations which have been
offered. Other more meaningful concepts and perhaps even
models could be provided. In large part, the attitudes of
organization members toward the physical spaces in which
they work have not been treated as an important consideration
by previous researchers and authors.
Much of the previous work dominating this area indicates
that behaviors are determined in part by physical space con-
straints. This is not irrelevant. Most people adapt to the
physical environment in which they find themselves. One
architect, who was interviewed after the questionnaires had
been returned, stated that many architects through history
have played games with their buildings. He said that they
purposely introduced features which would inconvenience the
users in order to impress them with the architects' power.
People then adapt their work patterns to such factors.
It is evident and concluded that individuals do have
relevant attitudes concerning their physical working spaces
within working organizations. These attitudes do have a
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discernable relationship with self perceived levels of
task performance and social interaction, although other
organizational factors have more important relationships
with these two dimensions. Separate groups within the
same organization do have differing attitudes toward
physical working space which are reflections of their
tasks and norms. Personal space attitudes are useful in
predicting the other attitudes an individual will have
toward structure of tasks and preferences for social
interaction. Organizations can employ the socio-technical
systems approach to scientific management to improve
the interface between physical facillities and human
activities within the two dimensions.
In short, initial expectations were met and exceeded.
It is notable that spatial behaviors are normative, and
that attitudes reflect these norms except in certain in-
stances where a congruent attitude may reflect badly on
an individual's self perception of his inherent goodness.
Such appears to be the case specifically in areas such
as status consciousness, which must be believed to be a
bad trait since behaviors and attitudes are irreconcilable.
It must be noted that one major mistake was made while
conducting this study. This error is that persons were
given the option of answering the questionnaire from their
choice of viewpoints. They were able to answer based on
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previous experience, current work at the Sloan School, or
a general hypothetical estimate. Most persons answered in
respect to their work at the Sloan School, but some chose
another alternative. Since it was initially assumed that
variations would exist among differing organizations, the
results of this error were predictable. The findings are
not invalidated by this error because the questionnaire
was administered late in the school year when individual
attitudes had the very least been influenced by seven
months of inhabitation of the environment. Again, most
persons did answer for the school itself, and this in-
cludes all faculty and secretaries.
Subsequent research in this area could best take
a departure from the beginnings here. Firstly, a more
typical working environment should be investigated.
Secondly, the instrument should be modified to reduce the
bias; and this would eventually evolve through any amount
of circulation such that it was not seen as being special.
Finally, the predictive capacity of personal attitudes
should be developed more extensively through a socio-
technical approach to the interface between organizations
and the physical environments which they function within
during everyday life.
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APPENDIX I
PHYSICAL WORKING SPACE QUESTIONNAIRE
The next seven pages contain the questionnaire ad-
ministered at the Alfred P. Sloan School of Management at
the Massachusetts Institute of Technology on March 17, 1975.
-114
A QUESTIONAIRE FOR RESEARCH IN PHYSICAL WORKING SPACE
GENERAL DIRECTIONS: The focus of all questions is on the
working environment, and your opinions and attitudes within
work settings are the ones sought. The answers are largely
subjective, but they cover the range of most probable levels
of opinion. Particularly, the lowest response is always
appropriate when you have no opinion on an issue, and the
average response is always appropriate when your opinion on
an issue is no stronger or weaker than your opinion on
other issues.
Demographic Questions
1. Primary position (e.g. Faculty, Sloan Fellow, Secretary)
2. Female Male
3. Country of origin
4. Age
5. Department or concentration
6. You may find it easiest to answer the questions from
any of three viewpoints. Please indicate the way in
which you intend to answer the questions.
A. From the standpoint of current activities,
that is work or study at Sloan.
B. From the standpoint of previous job or organ-
izati ona l experience.
C. Hypothetical or general standpoint.
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DIRECTIONS: Please choose the answer for each of the
following questions which best represents your opinion or
attitude. In the event that you have no opinion or are
neutral on the issue, please choose the first answer.
Please CIRCLE your answers.
Task Performance Questions
1. When you are doing your tasks, to what extent are you
aware of the spacial characteristics of the work area?
1. 2. 3. 4. 5.
2. Within your work area(s), to what extent do constant
spacial problems such as size or noise level interfere
with your task performance?
1. 2. 3. 4. 5.
3. If your work area were redesigned to eliminate constant
spacial problems, to what extent do you imagine your
performance would improve?
1. 2. 3. 4. 5.
4. To what extent 1o you change your position in order to
do your tasks when you become dissatisfied with spatial
characteristics? (An example would be taking home work
when you feel that you could produce more in a better
environment.)
1. 2. 3. 4. 5.
5. To what extent do you Like to have structured tasks
where you know exactly what you are supposed to be doing?
1. 2. 3. 4. 5.
6. To what extent should the nature of tasks to be per-
formed influence spatial characteristics of work
places?
1. 2. 3. 4. 5.
7. To what extent do you believe spatial problems are
examined, evaluated and solved within working organi-
zations by the decision makers for the organization?
3. 4. 5.1. 20
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8. To what extent do you believe that satisfaction with
the physical space characteristics is a motivational
factor?
1. 2. 3. 4. 5.
9. When compared with other factors which motivate you,
which may include salary, achievement, influence and
others, of what relative importance is physical space
satisfaction?
1. 2. 3. 4. 5.
10. What relative importance would physical space charac-
teristics have in your decision as to whether or not
to accept a new job?
1. 2. 3. 4. 5.
11. To what extent are you required to interact personally
with others in order to accomplish your tasks?
1. 2. 3. 4. 5.
12. To what extent could your task accomplishment be im-
proved by increased interaction with others?
1. 2. 3. 4. 5.
13. To what extent are you deterred from interacting with
others when you must physically move in order to do so?
1. 2. 3. 4. 5.
14. To what extent are you deterred from interacting with
others when they are separated from you by one or more
floors within the same building?
1. 2. 3. 4. 5.
15. To what extent are you deterred from interacting with
others when they are separated from you by another
building? (An example would be persons working in the
Hermann Building if you work in the Sloan Building. )
3. 4. 5.1. 2.
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16. To what extent do you believe formal interaction
could be improved through spatial changes other than
relocating the work space of yourself or others?
1. 2. 3. 4. 5.
17. To what extent do you believe formal interaction can be
improved by means other than spatial change, for
example organizational or leader changes?
1. 2. 3. 4. 5.
18. To what extent does your current workspace affect your
ability to formally interact with others? (If you
always go to the other person's workspace, the affect
is probably great.)
1. 2. 3. 4. 5.
19. To what extent do you prefer work which requires you
to formally interact with others?
1. 2. 3. 4. 5.
Informal Social Interaction Questions
20. To what extent does your current work space help you
to see others during the day? (Do other people
necessarily come in contact with you because of your
location or because they enjoy dropping by your work
place?)
1. 2. 3. 4. 5.
21. To what extent do you feel positive about informal
social contact with others in your organization?
1. 2. 3. 4. 5.
22. To what extent do you believe your cultural background
influences attitudes about informal social interaction?
1. 2. 3. 4. 5.
23. To what extent do you believe physical space character-
istics influence informal social interaction?
23. 4. 5.1. 2.
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24. To what extent do you avoid certain locations because
of the presence of continuous informal social inter-
action?
1. 2. 3. 4. 5.
25. To what extent does the answer to the previous question
involve avoiding places which are necessary for you to
use in the accomplishment of your tasks?
1. 2. 3. 4. 5.
26. To what extent do you believe organizations are generally
improved by having designated places set aside for in-
formal social interaction?
1. 2. 3. 4. 5.
27. To what extent do you estimate a pleasant physical
sppeeicauses higher amounts of informal social inter-
action?
1. 2. 3. 4. 5.
28. To what extent should the work-day meal be a pleasant
experience for you in order to help you do effective
task accomplishment?
1. 2. 3. 4. 5.
29. Of what relative importance is the spatial quality of
the place where you eat you work-day meal with regard
to the refreshment you derive from it?
1. 2. 3. 4. 5.
30. To what extent are organizations generally improved
by allowing informal social interactions within task
spaces?
1. 2. 3. 4. 5.
31. Of what relative importance is physical space in deter-
mining the level of informal social interaction when
considered against other factors such as organization
norms and managerial style of superiors?
3. 4. 5.1. 2.
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32. What relative importance do you estimate others rank
informal social interaction within organizations?
General Questions
33. To what extnet do you believe the questions you have
just answered are biased in any direction?
34. To what extent do you estimate organizations could be
improved through greater managerial attention to the
the various physical space characteristics of the
buildings within which people work?
35. All in all, how important is physical space to you in
doing your job?
36. All in all, how important is physical space to your
sense of well being?
PERSONAL SPACE QUESTIONS: For the following spatial
characteristics and issues, please indicate the degree to
which your ability to do your tasks is gererally affected.
Please CIRCLE your responses.
37. Distance from others with whom you must work.
38. Outside view (Visual access to windows from primary
work space.)
39. Privacy (Spatial ability to close out others.)
40. Noise level: Background (The constant amount of
auditory interference from air conditioners, Muzak.)
1. 2. 3. 4. 5.
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41. Noise level: Sudden (Interrupting noises which are
different from those in the previous question.)
3. 4.
42. Temperature (The warmth or cold of the work place.)
43, Level of interior lighting (Constant lighting from
overhead or from fixture lights.)
44. Wall coloring, floor covering, ceiling type or texture
of any building material (The gereral attributes of an
interior space.)
45. Crowding (The amount of concentration of people within
the same physical space.)
46. Furniture comfort (The physical satisfaction with chairs,
etc.)
47. Furniture appearance quality (Subjective measure of
individual.)
48. Status Message (The organizational significance
associated with the space which is assigned to you.)
General Comments (Optional)
-121-
APPENDIX II
DESCRIPTIVE STATISTICS
Question #
1
2
3,
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
Mean
3.551
3.699
3.360
3.522
2.894
3.793
2.338
3.321
2.706
2.522
Mode
3.654
2.827
2.529
2.581
2.890
2.789
3.550
3.081
3.647
3.067
3.684
Std. Dev.
0.873•
0.816
0.828
1.050
0.987
0.790
0.750
0.825
0.796
0.931
0.973
0.954
0.954
0.997
1.103
0.989
0.893
1.051
0.951
1.147
0.937
Kurtosis
~
~
__
__
Skewness
__
__
_ I li I III __
__
____
_ _ __
__ ___
__
__ _ _
__
__
__
__
-0.302
-0.293
-0.012
-0.573
-0.486
+1.486
+0.123
+0.077
-0.135
-0.422
-0.446
-0.501
-0.354
-0.769
-0.695
-0.712
+0.860
-0.528
-0.435
-0.926
-0.186
_ __ _ _ __
F -
__
____
__
__ ___
-0.390
-0.369
-0.210
-0.516
+0.024
-0.878
+0.614
-0.495
+0.401
+0.264
-0.366
+0.351
+0.449
+0.155
-0.044
-0.198
-0.793
-0. 009
-0.220
+0.047
-0.460
I
r
__
- --- --- -
_ _
I I
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APPENDIX 2 (continued)
Question 1C
--
--
Mean
22
24
25
26
27
28
29
30
31
32
33
34
36
37
38
39
40
41
42
43
44
Mode Std.Dev.
-- - --
--
--
--
Kurtosis
-0.522
--
- --
--
-- --
--
-- --
- --
--
--
--
Skewness
-0.4783.336
3.721
2.625
1.711
3.030
3.474
3.348
3.200
3.474
2.836
3.418
2.820
3.410
3.311
3.529
3.125
3.066
3.654
3.493
3.801
3.434
3.265
2.721
__ _ __
__
_ __
Que ti on # Mean Mode Std.Dev, Skewness
-- -- --
1.165
0.863
1.050
0.833
1.000
0.885
1.104
1.094
0.859
0.848
0.672
0.956
0.784
0.873
0.923
0.835
1.093
0.789
0.947
0.839
0.820
0.941
0.905
- --- - -
..
- -
___
--
+0.407
-0.645
+1.672
-0.730
-0.205
-0.690
-0.791
+0.522
-0.383
-0.227
-0.470
-0.503
-0.743
-0.572
-0.077
-0.912
-0.146
-0.265
+0.035
+0.142
-0.720
-0.422
__
__
____
-0.595
+0.259
+1.274
-0.149
-0.499
-0.224
-0.164
-0.866
+0.245
+0.006
-0.149
-0.120
+0.087
-0.226
-0.238
-0.131
-0.471
-0. 42
-0.660
-0.308
-0.072
-0.017
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APPENDIX 2 (continued)
Question # Mean Mode Std.Dev. Kurtosis Skewness
45 3.824 4 0.812 -0.099 -0.490
46 3.419 0.818 -0.286 -0.343
47 2.684 0.945 -0.615 +0.039
48 2.630 0.933 -0.478 +0.031
Note: * Those modes which represent 50% or more of the
total responses for a question are the only ones
which are included in this tabulation.
APPENDIX III
MEAN VARIATIONS AMONG DEMOGRAPHIC GROUPS
Question Numbers
1 2 3 4 5 6 7 8 9 10 11 12
Students = + = + = = = - - - + +
Faculty - = = = = - + + -
Secretaries - + + - + = = = + = = -
0 Sex F + = = = - + = = + + =
Age I I I S D S I I I S S D
1 .036 .075 .032 .176 .054 .048 .083 .093 .062 .065 .149 .092
ETA 2 .032 .016 .005 .006 .004 .005 .001 .006 .024 .093 .000 .059
3 .050 .083 .045 .039 .097 .025 .068 .022 .044 .067 .096 .054
Notes: * For these subgroups, a "+" indicates subgroup mean was above total population
mean; a "=" indicates that it was similar; and a "-" indicates that it was
lower. The relevant Eta Statistic value is ETA 1.
0 Here, "F" indicates that females were above, equal or below ("+" or "=" or "-")
in their mean response compared with males. The relevant statistic is ETA 2.
/ An "I" indicates mean response increased with age; an "S" indicates that it
remained about the same; and a "D" indicates it decreased. ETA 3 applies here.
(continued)
Question Numbers
13 14 15 16 17 18 19 20 21 22 23 24
Students = = = = = = = - + +
Faculty = + = +
Secretaries = + + + - + + + + +
Sex F - = + - + + = = +
Age D S I S I D S D D D I D
1 .024 .057 .063 .030 .069 .043 .082 .012 .021 .039 .056 .078
ETA 2 .040 .013 .000 .005 .000 .013 .011 .001 .000 .009 .007 .000
3 045 , 039 . 025 . 011 . 095 . 063 029 . 037 . 075 .044., 038 .036
APPENDIX 3,
(continued)
Question Numbers
25 26 27 28 29 30 31 32 33 34 35 36
Students + - - + = + + = -
Faculty = = + - - - = + + =
Secretaries - + + + - + = - = = + +
Sex F = - = + + = = = + + +
Age D S D D D D D D S S D D
1 .136 .068 .039 .088 .063 .079 .030 .040 .114 .018 .067 .078
ETA 2 .007 .010 .000 .000 .013 .011 .000 .000 .000 .019 .073 .094
3 .038 .036 .024 .013 .081 .038 .030 . 031 .008 .034 .031 .036
APPENDIX 3
APPENDIX 3. (continued)
Question Numbers
37 38 39 40 41 42 43 44 45 46 47 48
Students = = + = + = = = - -
Faculty = + = + = = = = +
Secretaries + = - - + + = + +
Sex F = + = - + = = + =
Age S D D S S I I I I I S I
1 . 054 .027 .031 .061 .117 .050 .084 .047 .057 .067 .094 .102 -
ETA 2 .000 .048 .009 .000 .021 .032 .000 .005 .017 .008 .000 .000
3 .058 .085 .026 .053 .053 .025 .015 .035 .047 .023 .027 .049
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APPENDIX IV
QUESTION ASSOCIATION STATISTICS
Question
Pair
37 and 1I
37 and 11
37 and 1I
37 and 3(
37 and 3d
37 and 3'
37 and 3E
38 and 1(
38 and 1
38 and 1.
38 and 15
38 and 3(
38 and 31
38 and 3.
38 and 3Y
39 and 19
39 and 21
39 and 3C
40 and 3L
40 and 31
40 and 3E
3
5
0
4
5
502
59
35
))
)
~ ___
Kendall's
Tau C
0.18315
0. 31382
0.21605
0.15098
0.12861
0.18368
0.24788
0.16836
0.11500
-0.12667
0.17089
0.13976
0.21524
0.16724
0.25947
-0. 12915
-0.20530
-0.14475
0.09803
0.16580
0.13267
Significance
of Tau C
0.0007
0.0000
0.0001
0.0046
0. 0135
0.0008
0.0000
0.0018
0. 0244
0. 0140
0. 0015
0. 0079
0. 0001
0. 0019
0. 0000
0. 0126
0. 0002
0.0062
0.0458
0.0021
0. 0107
_ _ __  
0.0107
S
Somer' s
D
0.22127
0.37914
0.26102
0. 18192
0.14491
0.20749
0.29949
0.18150
0.12453
-0.13656
0.18423
0.15064
0.21715
0.16907
0.27972
-0.15629
-0.24845
-0.17452
0.10422
0.17638
0. 15084II - v w
__
Question
Pair
41 and 1
41 and 3
41 and 3'
42 and 1
42 and 3
42 and 3
43 and 3
43 and 3
44 and 1
44 and 1
44 and 1
44 and 2
44 and 3'
44 and 3
44 and 3'
44 and 34
45 and 1
45 and 1
45 and 1I
45 and 1
45 and 31
45 and 3!
45 and 34
3
5
6
9
5
6
5
6
0
2
9
1
0
4
5
0
2
4
5
4
5
6
__
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APPENDIX 4 (continued)
Kendall's Significance
Tau C of Tau C
0.13682 0.0088
0.13855 0.0084
0.14307 0.0066
0.12987 0.0122
0.15744 0. 0033
0.17462 0.0012
0.11375 0.0247
0. 18035 0.0009
0.14812 0.0051
0.15580 0.0038
0.22910 0.0000
0.14026 0.0075
0.12827 0.0134
0.17105 0.0016
0.24063 0.0000
0.22444 0. 0001
0.19166 0.0004
-0.10366 0.0378
0.10286 0.0373
0.16296 0.0024
0.16154 0.0027
0. 26384 0. 0000
0.28231 0.0000
I III I
Somer' s
D
0.16783
0.17087
0.17550
0.15952
0.18106
0.21450
0.12037
0.20324
0.17066
0.17982
0.26397
0.16160
0.14849
0.18433
0.25993
0.25859
0.22722
-0.12239
0.12195
0.19320
0.19160
0.31160
0.33468
__
-- -- _ _
--
II
__
Question
Pair
46 and 10
46 and 26
46 and 35
46 and 36
47 and 10
47 and 12
47 and 19
47 and 34
47 and 35
47 and 36
48 and 10
48 and 12
48 and 14
48 and 15
48 and 26
48 and 35
48 and 36
-I
APPENDIX
Kendall' s
Tau C
0.10709
0.10809
0.21309
0.23177
0.17396
0.13825
0.11069
0.11793
0.27393
0.21698
0.14206
0.19843
0.14017
0.17166
0.13617
0.27888
0.18247
Note: * The Somer's D Statistic is asymmetric with the
second of the question pair treated as the
dependent variable
__
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4 (continued)
s Significance
of Tau C
0.0317
0.0315
0. 0001
0.0000
0.0013
0.0089
0.0275
0.0212
0. 0000
0. 0001
0.0071
0.0004
0. 0077
0. 0015
0.0098
0. 0000
0. 0008
Somer' s
D
0.13118
0.13208
0.24466
0.28390
0.19539
0.15513
0.12433
0.12434
0.28801
0.24372
0.16132
0.22627
0. 15917
0.19493
0.15399
0.29679
0.20721
__
